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Wanaque Reservoir and One of the Spillways of the North Jersey District Water Supply Commission (Photo by Chas. Du Bois Hodges) 
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Installation of | 
Super-de Lavaud - 
Pipe at Asbury 
Park, N. J. 


‘ yew Super-de Lavaud Pro- 
cess is widely regarded as 
the most outstanding develop- 
ment in the manufacture of cast 
iron pipe since the introduction 
of centrifugal casting. It is a 
basic metallurgical advance — 
the first successful commercially 
practicable method of casting 
gray iron in a metal mould with- 


out chill. Pipe produced by this 


MPACT 


RESISTANCE 





process attains a metal structure 
close to perfection for pressure 
pipe purposes. It is tough, yet 
ductile, and impact strength is 
doubled without impairment of 
tensile and bursting strength. 
More than eight million feet of 
Super-de Lavaud Pipe have been 
sold and installed. Ask for book- 


let describing the Super-de 


Lavaud Process. 


Bed 
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Centrifugally cast in a metal mold without chil! 








US. SUPER- de LAVAUD PIPE 


CAST WITHOUT CHILL 
UNTIED STATES PIPE AND FOUNDRY CO., General Office: BURLINGTON, N. J. 


METAL MOLD 


Foundries and Sales Offices throughout the United States 
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L. H. ENSLOW, 
Editor 


LEADING ARTICLES 
To Appear in the Next 
and Subsequent Issues 


“ formance of Battery Meters’”’— 
ae McCord, General Superinten- 
dent, of the Memphis, Tenn. Water De- 
partment, will reveal an improved meth- 
od of installing a battery of 2 inch me- 
ters instead of a single larger meter. 
The results of studies of the perform- 
ances of meter batteries under parallel 
conditions with compound and turbine 
types of meters; for accuracy, pressure 
loss, etc., reveal the comparative merits 
of each under variable conditions exist- 
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A Thirteen Year Record of the Operation of a Municipal Water 
Department 


ing. By L. R. BURCH 


“The New Hichols-Herreshoff Incinera- 
tor’—which has been recently installed 
at the Dearborn, Mich. Sewage Treat- 
ment Plant to burn chemically precipi- 
tated sludge dewatered on Oliver Vac- 
uum Filters, will be described by Mark 
B. Owen, Supt. of Public Works at 
Dearbern. Operating results, costs and 
other pertinent data to be included will 
reveal the unanticipated economy and 
efficiency of the installation. The article, 
scheduled for this issue, has been pur- 
posely delayed tm order to incorporate 
results during an extended period, 


“Lancaster Water Works Celebrates 
100th Anniversary”—is the title of an 
article by Jas. J. Malone, Supt. of Water, 
Lancaster, Pa., which tells a bit of the 
history and depicts the features of the 
new filtration plant and other recent im- 
provements to the Lancaster Water 
Works. In a later article Mr. Malone 
will also reveal a method of cost keep- 
ing and show the division of the Lan- 
caster dollar of expense of operation, be- 
tween production, pumpage, storage, dis- 
tribution, management, etc., in a very 
complete manner, involving graphic — 
presentation on display charts, ciation 
“The Spray Drying of Sewage Sludge”’— 
is the title of a contribution from John 
R. Downes, Supt. Sewage Treatment, 
Plainfield, N. J., which reveals operat- 
ing results and operating cost data dur- 
ing a period of several months service 
of the pioneer installation of the spray 
sludge drier which is located at the 
Plainfield (N. J.) Joint Sewage Treat- 
ment Works. 


“The Sewage Treatment Works of York, 
Neb.”—is the title of an article by F. 
M. Veatch, of Black and Veatch Engrs., 
Kansas City, Mo. The new plant, incor- 
porating chemical precipitation with 
chlorinated-iron, will be described and 
pictured. Operating results and costs 
are included—the purification accom- 
plished being shown to greater advan- 
tage in observed stream conditions than 
by laboratory data available. 


Editorial 


“Determining Size of Service Lines’’— 
is a topic on which W. M. Rapp, Supt. 
Constructien and Distribution at Atlanta, 
Ga. contributes information. To get first 
hand information as to peak and aver- 
age rates of demand by community 
housing developments, apartment houses, 
hotels and the like, Mr. Rapp has made 
a thorough study of actual demand of 
groups of Atlanta apartment houses. 
The data is set forth in self explanatory 
tables covering a 12 month period of 
observation. 





Office Engineer, City Water Department, Tucson, Ariz. 


Effect of Chlorine on Activated Sludge (Part 3) 
By DR. WILLEM RUDOLFS and |. O. LACY 
Respectively Chief and Assistant, Division of Water and Sewage 
Research, N. J. Agricultural Experiment Station, New Brunswick, N. J. 


A. W. W. A. Convention Topics: Proceedings in Digest Form.... 242 


Report of Spring Meeting New York State Sewage Works Asso- 


Mechanical Filtration of Sewage.............. 
By PHILIP B. STREANDER 
Watson & Streander, Engineers, New York, N. Y. 


Licensing of Water Works Employees 


Published monthly by the GILLETTE PUBLISHING CO., Daily News Building, Chicago, III. 


Entered as Second Class Matter, June 2, 1931, at the Post 
Office at Chicago, Ill., under the Act of March 3 1879. Published 
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per year. Copyright, 1935, by Gillette Publishing Company, Pub- 
lishers of: Water Works and Sewerage, Reads and Streets, Sport- 
ing Goods Journal, Mida’s Criterion, Oil and Soap, The Art of 
Mosaics and Terrazzo, Powers’ Road and Street Catalog and Data 
Book, Water Works Catalog and Data Book. 
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Associate Editor; D. G. LEpGERWoop, Make-Up Editor. 
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REX PLUNGER SLUDGE 


They can pull heavy sludges from settling tank and digestor hoppers be- 
cause their “In-Oil” plungers and positive displacement design make them 
self-priming. Their capacity is not materially changed by variations in sludge 
density. Full pipe size openings through these pumps and their low oper- 
ating speed give low sludge velocity at full capacity with minimum friction 
losses. Long on Precision Workmanship—Rugged in Construction—Time- 
tested in Performance—Low in Maintenance. 

They have long life at low cost. Years of service in pumping all types 
of sewage sludge have tested and proven their worth. They are the product 
of a specialized division of the Chain Belt Company that dates back to 1917. 


STURDY - RELIABLE - EF 


These Veterans of the Rex Sanitation Corps 
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A new Catalog— 
No. 249 — gives 
fulldetails on the 
advantages of 
Rex Plunger 
Sludge Pumps — 
and their appli- 
cation. You will 
find it useful in 
your work—send 
for your copy. 


CHAIN BELT COMPANY, 1610 W. Bruce St., Milwaukee, Wis. 


SEWAGE ¢ TRADE WASTES ¢ WATER TREATMENT e¢ SLUDGE REMOVERS 
Established 1891—Branches or Representatives in all Principal Cities 


CHAIN BELT COMPANY 
REX BANE esxel sa 


Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 
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Large illustration above shows an installation of 
the Jeffrey Screen and Grinder, a compact, auto- 
matic unit. With this combination screenings 
are disposed of as fast as they accumulate, and 
there is no hand work. 





The small view above shows a section of the 
Jeffrey Bar Screen. The special hinged scraper 
mechanism prevents jamming of the mechanism 
from accumulation of foreign material in the 
bottom of the channel or upon the screen. 


The drawing below gives the details of the 
Jeffrey Sereen and Grinder. 


Jeffrey Sewage: 
Disposal Equipment: 
Bar Screens 
Sludge Collectors 
Grit Channel Conveyors 
Screenings Grinders 
Dried Sludge Grinders 
Conveyors & Elevators 
Green Garbage Grinders 


Coal and Ash Handling 
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The BEST Way 


to Dispose of 


Sewage Screenings 


It was up to Jeffrey Engineers . . . familiar with 
every phase of Sewage Treatment... backed by 
years of experience in solving many material han- 
dling problems . . . to devise the ONLY method 
of adequately disposing of Sewage Screenings. 
The resultant Jeffrey Combination of Screen and 
Grinder has demonstrated its worth . .. proved 
its merit. Many successful installations guaran- 
tee you the best in operating performance... 
low maintenance cost and economy generally. 


The rake teeth on the Improved Jeffrey mechani- 
cally-cleaned Bar Screen pass entirely through 
the screen ... cleaning not only the surface but 
the space between the bars . . . preventing grease 
accumulation. 

The Jeffrey Grinder actually reduces the screen- 
ings to a pulp, which readily passes into the sew- 
erage system. It does not tear the screenings into 
long strips or strings that will eventually clog the 
pumps. 

This combination Screen and Grinder operates 
continuously or at intervals of from one to 60 
minutes by the electric clock, which starts every- 
thing ... spray water, screen and grinder ... at 
once. When the equipment is on intermittent 
operation, the screen makes one revolution and 
stops ... grinder and spray water continue a 
sufficient length of time to dispose of screenings; 
then grinder and water stop until the screen is 
started again. 

A Jeffrey Sanitary Engineer is at your disposal 
..- make use of his knowledge on Sewage Treat- 
ment... he will look over your plant and sub- 
mit recommendations. 


The Jeffrey Manufacturing Co. 
996-99 North Fourth Street, Columbus, Ohio 


New York Pittsburgh Cincinnati Chicago Milwaukee Salt Lake City 
Buffalo Boston Cleveland Huntington, W.Va. St. Louis Birmingham 


Philadelphia Seranton, Pa. Detroit 


Denver Terre Haute 


Jeffrey Manufacturing Company, Ltd., of Canada 
Branch Offices, Toronto, Calgary, Vancouver Head Office and Works, Montreal 
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2°* Me" SCREEN BARS 
CLEAR OPENING TO SUIT. 

















JEFFREY SEWAGE DISPOSAL EQUIPMENT 
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jali Herman P 648 Ash st. DOve: 
jall H 643 Luxor st.PA rksde-1z0 
Crane Co mirs valves fittings plmbrs supls 
294 Delaware av. Cl evind-1414 
Nights Sundays & Holidays. Ri vrside-2744 
H Tnwnda Div 555 Main N Ton. Ri vrside-2341 
Warehouse 201 Church WA shgtn-7590 
Crane Beverly B 466 Dundeé rd. LI ncoln-2639 
sne Paul A 400 Denver av. BU tterfield-9*7 
Scod W 37 Adams st CR es 


M The Crane Co. listing in hundreds Crane 36-inch 
of telephone directories includes a special Motor Operated 
phone number labeled “Nights, Sundays, Gate Valve 
Holidays.” It symbolizes Crane’s readiness For Chicago's new west-side 


. . Pumping Station, six of these 
to serve in emergencies. valves will control the discharge 


f from 50-million gallon pumps. 
Comprehensive stocks of Crane valves, 


fittings, piping and efficient fabrication 
services, available in leading cities, make 
possible not only this emergency service 
but prompt action for those maintenance 


needs which forestall emergencies. 


Strains, excessive vibrations, corrosion 
or dirt in the line mean that an emergency 


lies not far away — mean waste, loss, ineffi- 


ciency. Crane Shop Fabrication Service | FEATURES hai 


can correct the condition quickly — per- 
Motor hand-wheel stationary during valve 
manently. Call the near- operation. 
CRANE SHOP . 
FABRICATION SERVIC 
Design Flanging 


Casting 


Motor always in clutched position for oper- 
est Crane branch for ation by remote control. 


Cutting ° ° ° ° . . r 
nacre immediate assistance in 3 No electrical or mechanical de-clutching 
Bending == sembling device to get out of order. 


4 
there isa craneVolve’ | VOUT piping problem. 4 Torque control governs closing operation. % 
fitting for every PIPING Obstructions entering valve cannot cause 

e! is 


irement P 
require damage or strain. 





CRANE VALVES, FITTINGS 
and PIPE FABRICATION 


CRANE CO., GENERAL OFFICES: 836 SO. MICHIGAN AVE., CHICAGO, ILL. « NEW YORK: 23 W. 44TH STREET 


Branches and Sales Offices in One Hundred and Sixty Cities 


Please mention WATER WorRKS AND SEWERAGE— it helps. 

















Summertime 1s Pleasure Time 














I have selected the above picture and 
headline because it shows just how much 
pleasure there is in the subject of water. 


The water works superintendents and 


chemists who use AQUA NUCHAR can. 


really enjoy “the good old summertime” 
because they are not continually worried 
about a taste and odor problem at the plant. 


Use AQUA NUCHAR Activated Carbon in 
the mixing chamber at a dosage of 8 to 12 
lbs. per million gallons or as a split treat- 


INDUSTRIAL 


CHEMICAL SALES CO., INC. 


230 Park Avenue, 
New York City, 





205 W. Wacker Drive, 
Chicago 














ment when necessary as 750 other water 
works superintendents do. 

Tastes and odors can be removed by the 
new modern methods. Write for details on 
combination of the existing taste and odor 


control processes. 


Water Purification Divisicn. 








COUPON 


Industrial Chemical Sales Co., Inc. 

230 Park Avenue 

New York City 

Gentlemen: 
We would like to receive: 

1—Information on the new method of Copper Sulphate 
application. 

2—Information on how some large cities keep filter sand 
in good condition. 

3—Your new booklet “Taste and Odor Control Practice 
in Various Sections of the Country.” 

4—Information on what is meant by “Stabilization of 










































































































































































Eee wide usefulness of HTH 
in water works practice is well 
illustrated at Benton Harbor, 
Michigan, where C. R. Wightman, 
Director of Public Works, ‘“‘finds 
use for it almost daily.” Following 
the statements quoted above, Mr. 


Wightman continues: 


“During the past season we 
changed our plant from steam 
power to electricity necessitating 
new connections to pumps and dis- 
charge mains. We employed HTH 
in the disinfection of pumps and 
piping, with the result that the en- 
tire change was made without con- 
tamination of the water output. 


“Some twenty dead ends were also 
connected and in every case the new 


HTH is readily soluble and more than twice as 
concentrated as ordinary chlorinated lime. It is 
not affected by weather conditions and retains its 
full strength for months. No special equipment 
needed. No returnable containers. Shipped in 
cases of one dozen 4-lb, cans and drums o 
75 Ibs. net. 


pipe was disinfected with HTH. Ic 


Ne find use for 
HTH chi0s/ daily 


Says C.R. Wightman, Director of Public Works, City of Benton Harbor, Michigan.”“"We 
would consider our chemical stores incomplete without a goodly supply of HTH.’ 


is also used in the periodical clean- 
ing of the clear-water reservoir and 
of the coagulation basins. We treat 
our filter beds frequently and for 
the past two years our output has 
had a zero B coli index. 


“A number of the summer resorts 
in the vicinity of Benton Harbor 
having their own water systems 
have experienced contamination 
and on recommendation of our 
chemist have had satisfactory re- 
sults from the use of HTH. One 
resort developed a typhoid case 
and traced it to their storage tank. 
We furnished them HTH and it 
cleared up immediately. 


The 
60 EAST 42nd STREET 


MATHIESON ALKALI WORKS 
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“We also use Mathieson Liquid 
Chlorine exclusively and find it 
invariably satisfactory as to uni- 
formity and purity.” 


A 72-page handbook on water 
purification by W. L. Savell is 
available free of charge to city 
officials and engineers. This book, 
““Hypo-Chlorination of Water” 
(Second Edition), contains nearly 
50 illustrations and shows up-to- 
date methods and equipment. It 
tells you what to do under both 
ordinary and emergency conditions 
—and how to do it. Send for your 
copy today. 


(Inc.) 
NEW YORK, N. Y. 


Soda Ash... Liquid Chlorine. .. Bicarbonate of Soda... HTH and HTH-15... Caustic Soda...Bleaching Powder... 
Ammonia, Anhydrous and Aqua... PH-Plus (Fused Alkali) . . . Solid Carbon Dioxide. 










Filter house and pumping station, Benton Harbor Water Works, where HTH and 
Mathieson Liquid Chlorine are used regularly. 
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EVERDW@e METAL 
sents cos] __ fal Considered Ideal 
| for new Slide Gate 
























quid Nut of Everdur, Its enviable record in sewage treatment 
; electrically welded : 

nd it ae led to the selection of Everdur Metal for 

uni- “>> the non-rising stem slide gate illustrated. 

Seven sets with stands and hand wheels, 

and five of the hand-lifting type, have been 

a installed in the Danbury, Connecticut, 
- b>. Sewage Treatment Works. 

7 Gate of hot rolled Everdur was first used in sewage treat- 
a | ae lig on & ment in 1927, and has been found ideal 
al for this service. This patented metal is a 
a copper alloy—nearly all copper; yet it has 
e ri the strength and physical properties, in- 
alll ‘ cluding weldability, of mild carbon steel. 
seal It is comparatively inert, resists many in- 
nail dustrial corrosive agents and will not crack 

from exposure. 
Everdur is being used for slide gates, 
c.) weir plates, supporting bolts, baffle plates, 

.Y. screens and other metal parts exposed to 

der... 






sewage corrosion. The alloy is produced 
in all commercial forms and is easily fab- 
ricated by usual steel procedures. 

To date every sewage application of 
Everdur shows uniform excellent corro- 
| sion resistance and every indication of per- 
js. "Bolts, nuts, wash." manence. Its first cost is low, when its 
ers—all Everdur strength, ease of fabrication and long years 
of trouble-free service are considered. May 
we supply you with additional information 
about Everdur? 


AnaConnA 


mihe to consumer 
' 


































THE AMERICAN BRASS COMPANY EVERDUR METAL 


General Offices: Waterbury, Connecticut = ne ; 5 ce 
ca i Ae a Everdur” is a registered trade-mark, identifying 
Offices and Agencies in Principal Cities products of The American Brass Company made from 
ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario patented alloys of copper, silicon and other elements. 


ANACONDA COPPER & BRASS 


When writing to advertisers please mention WATER WoRKS AND SEWERAGE—Thank you. 
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Nationa InpustTRIAL 


TO Advertising Managers, Sales Managers 
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van Apvertisers Association, Inc. 


537 SO. DEARBORN ST. ef CHICAGO, ILLINOIS 


2 Z a <=, 
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and Executives who sell products to 
Industrial America: 











The 1935 convention of the National Industrial 
Advertisers Association will bring together in a 
single three day conference, the answers to many 
of the problems now confronting the manufacturer 
covering the advertising, merchandising and sale 
of industrial products. 


The program, carefully planned and balanced by 
men who have devoted their careers to advertising 
and sales promotion, is practical, all embracing and 
highly instructive. It is advanced in the sense of 
being fully up-to-date but has due regard for estab- 
lished fundamentals. 


This program has been created for the executive 
who is advertising minded and uses advertising as 
a useful tool, as well as for the specialist who is 
highly skilled in his profession. Every one who 
attends this conference conscientiously will carry 
ideas away which he can profitably employ in his 
business . . . It is recommended very seriously to 
all thinking executives. 


The conference will be held in Pittsburgh, Pa. 
September 18th, 19th and 20th at the William Penn 
Hotel. It is suggested that advance reservations be 
made through the secretary of the Industrial Ad- 
vertising Council, P.O. Box 1198, Pittsburgh, Pa., 
to insure satisfactory accommodations. 


Yours sincerely 


NATIONAL INDUSTRIAL 


2 Ge ASSN. é 


General Chairman, 
1935 Pittsburgh Conference 
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Greater SAFETY for 
SWIMMING POOLS 


Wise pool owners everywhere are using Perchloron in their 
pools. They also use it in shallow foot baths to prevent the 
spread of athlete’s foot . .. As a bleach and sterilizer in rinse 
water for towels and bathing suits... And in spray and powder 
form as an effective deodorizer and disinfectant. 

Perchloron contains more than 70% available chlorine... 
Is easy to use ... Always stable . . . Gives a uniform solution 
...Requires no technical supervision...Is conveniently packed 
(1 dozen cans to the case)... No return containers to bother 
with ... and the cost is little. 

Perchloron is an American product for American users. 


; \ N\\\\ \\ 
Ah 


\\\\\ 


\\ 


PENNSYLVANIA DAE 
PHILADELPHIA *™ 


Write Today for Descriptive Literature 


i H TL 


PENNSYLVANIA- 
47 MEG. CO, 


EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PA. 
Branch Sales Offices: New York—Chicago—St, Louis—Pittshurgh—Tacoma—Wyandotte 


Do you mention WATER WORKS AND SEWERAGE? Please do. 
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ANTHRAFILT 


overcomes ridging and mounding 


Only 55% as heavy as sand and immune from 
the cementitious action of iron and manganese 
compounds, Anthrafilt forms a filter bed that 
stays level—that does not have to be rebuilt 
every two years or so. 














































An Anthrafilt bed can be cleansed of iron 
and manganese deposits by the simple process 
of backwashing. Acid or alkali treatment is 
not required as in the case of silica sand. 





A SIGNPOST 
IN SANITATION 


You have to play safe when | 


BEAR BRAND you buy chemicals for water | 


Anthrafilt is free from mounding tendency and 
its light weight is also an advantage. 


References, samples and additional informa- 
tion on request without obligation. 














@ 
THE HUDSON COAL CO. 


FERRIC CHLORIDE purification and sewage 
LIQUID CHLORINE disposal . . . safe from the 
AMMONIA 





standpoint of efficiency in 
producing pure water or sterile 
effluent; and safe from the stand- 
point of economy. For years these 
responsibilities of sanitary engineers 
have been made lighter by the use of 
Bear Brand Products—not only be- 
cause they are of highest quality but 
also because Great Western engi- 
neers steadily develop improvements in 
methods of application to make the job 
so much more efficient. For instance, the 
| Intermediate Sewage Treatment, using 
Bear Brand Ferric Chloride as coagulant: 
Removes 85% to 95% of suspended 

matter; reduces B. O. D. by 70% to 80%. 

Cost is low; usually 1 grain of FeCls is 

all you need per gallon. Two stage sedi- : 
mentation requires no sludge activation. “Those big trucks are shaking 

For water purification, Bear Brand Chlorine 

takes care of sterilizing and disinfection, 


Bear Brand Ferric Chloride again is serv- ~ . 
ing as coagulant, and the Bear Brand Better change to Reading 


Chlorine-Ammonia treatment eliminates GPWI* Pipe, Ed. It can take it.” 


objectionable odor and taste. We can 
tnake quick deliveries on all these Bear 
Brand Products either from our Plant or 
from warehouse stocks. And we'll 
be glad to answer inquiries. 


GREAT WESTERN 


{ ELECTRO-CHEMICAL CO. 
Wieanreenererans READING IRON COMPANY 


4151 BANDINI BLVD., LOS ANGELES PHILADELPHIA 










H. H. SHAVER 
Asst. Gen. Sales Agent 


G. B. FILLMORE 
General Sales Agent 
























that main to pieces, Sam.” 






*GPWI—Genuine Puddled Wrought Jron 






For advice in picking the right 
pipe for the right spots, write 















es is) 






f . ~ 
“A Be? ? A N NY »”, 
7 ; SCIENCE AND INVENTION HAVE NEVER FOUND A SATISFACTORY SUBSTITUTE FOR GENUINE PUDDLED WROUGHT (ntl 


Yes—we would like you to mention WaTEeR WorKS AND SEWERAGE. 


Water Works and Sewerage—July, 1935 


WATER AERATION 
BY AIR 
DIFFUSION 


Aeration tank at Huntingburg, Ind. water treatment plant. 


Charles 


Brossman, Consulting Eng., Indianapolis. An Aloxite Brand Installation. 





N ECONOMICAL and effective method of 
A reducing carbon dioxide, releasing 
hydrogen sulphide and other odors, and 
oxidizing iron or manganese as well as 
an efficient method of mixing chemicals. 


Further advantages: 


e Flexible operation. 
e No loss of head through aeration units 
of a plant. 


e Combines aeration and mixing. 
e Simple and low cost construction. 
e Not affected by freezing weather. 


For further details of design, operating 
data or discussion of any water aeration 
problem, write our Sanitary and Filtra- 
tion Department. 


And for greatest efficiency in water 
aeration plants specify — 


ALOXITE BRAND DIFFUSER PLATES AND TUBES 


REG. U. S. PAT. OFF. 


products of 
CARBORUNDUM COMPANY 


NIAGARA FALLS, N. Y. 


CANADIAN CARBORUNDUM CO., LTD., NIAGARA FALLS, CANADA 
(Carborundum and Aloxite are registered trade-marks of The Carborundum Company.) 
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Venturi Type Meters 

fatomeste Beer Perfect Wash Water Distribution 

Slewdown . - i 
Basa Level Contain With Wagner Filter Underdrain Effluent Controllers 
Coaguiont Feeders With but fourteen inches of graded gravel, the Wagner 
Dechiorinators Filter Underdrain provides every requirement for perfect wash ° is 
Depth Couges water distribution—and it follows that it is equally efficient Filteration Plant Gauges 
——” in the collection of filtered water and drainage of the filter. 
ee Its essentials are—(1) the primary distributing system, 

on = consisting of header manifold and laterals on wide centers . . 
pe matter ol with distributing orifices along their undersides, arid—(2) Water Works Specialties 
Phew Indicators the secondary system consisting of the Wagner precast blocks 
Gravity Fitters fitting between the laterals. 
Hot Flow Water Softeners 
My drowine Valve Comtrots The Wagner Blocks do not change the function of the pri- 
Wyéroderce Purifiers mary system as the orifice areas in the laterals provide for the s 
tran Goment Chet essential primary distribution. But, with protected orifices, 
a jet action harmlessly dissipated by the concrete floor; a free- 

Softeners way over the entire filter floor agen cent -v — 
Lime Siahers ond any slight differences in pressure are imi iately averag impl 

_ The Wagner Blocks truly complete the wash water distribution s pres WRITE FOR 
Menometere : Indicating 
Orifice Feed Bones and positively assure uniform upward flow throughout the Recording 
Ot Removal Filters filter bed. 
Propertroning Lquipment Totalizin 
Pressure Filters The efficiency of the Wagner Underdrain can usually be ob- .° FF BULLETINS 
. 4 Meter Register 

Recarbonsting Levigment tained at a saving over conventional systems. Laterals placed 
a ~~ acs on from 12 to 24 inch centers reduce the cost of the primary 
Sempting Tables distributor. The expensive and almost unobtainable large 
Sotemend Operated 4-Way gravel is eliminated. Shallower beds increases the desirable 

hamapes positive head and also permits lowered troughs to reduce wash 
pe nape moe water pumping head. And, manufacture of the blocks pro- 

ides k for local labor Send for Bulletin 82. 
=- | SIMPLEX VALVE & METER CO. 
Stenksers MevERIRATNSNAS. FILTER CO. U 1 d Ss 
Taste ond Oder Removal at Ottices: 
4. .. eS 59 Leet Von Boren Se. Chicago 6743 pian treet 
=== . . 
So: [INTERNATIONAL eaieiin 
Zeolite Water Softeners 
 cemree Lo a a lL RNR a 
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Showing the large damp sludge cakes reduced in one WORKS 


operation to a fine soil conditioner and salable 


product, for use on lawns and gardens. ENGINEERS’ YEARBOOK 
1935 


HINK of it! You can shred, or graduate, four cu. yards 


of sludge cake per hour using a |!/, H.P. motor only 
for power—without any additional cost for pre-drying as IN THE VANGUARD! 


the Royer Disintegrator will handle damp sludge, up to Two professional groups are stepping out in 
60°/, moisture, without clogging—and without extra han- front. Their digest of current developments in 
dling as the machine will load the sludge directly to your the field of public works is required reading for 
truck or bins. Where chemicals are to be added the dis- engineers who are moving into the front lines. 
integrator will also mix the ingredients. Some of the topics covered in its 317 pages are: 
This one, inexpensive, portable machine can make your Work Relief Problems 


Professionalizing Public Works 
City Planning and Housing 
Public Works Management 


sludge output a profitable source of revenue, create a 
new industry and give profitable employment to several 


men. $#9OO Public Utilities 
Postpaid Engineers in the Depression 
Let us send you details of the machine and some interesting thn Gasi-ahandbeend Municipal Field Engineering 


. * f *f* . 
information on the Value of Sewage Sludge as a Fertilizer Send your ovider to 


ROYER FOUNDRY & MACH. C0. ied wiacae mee cn Officials 


158 PRINGLE ST. KINGSTON, PA. American Society of Municipal Engineers 


SC. GS. WIGLEY, Sole Rep. 850 EAST 58TH STREET CHICAGO 
3108 Atlantic Avenue Atlantic City, N. J. 
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require that the material in 


/ 


every liquid chlorine container shall average ngt less than 99.5 per cent Cl, EBG containers, by actual tests, 


show an average Cl, content exceeding this tequirement by .30 to .49 percent. Purity? It’s a certainty. Trust 


EBG to give you the utmost purity in liquid chlorine. You'll find that it even exceeds the Army Specifications! 


ELECTRO BLEACHING GAS COMPANY ¢ MAIN Office: 9 East 41st STREET, NEw YORK, N. Y. ¢ PLANT: NIAGARA FALLS, N. Y. 


Chilowine. 
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By Order of the King of France 


this cast iron 





ROM the time, nearly 
three centuries ago, 
when the engineers of the 
King of France installed the 
famous mains at Versailles 
(see photo) cast iron has 
been increasingly recog- 
nized as the standard ma- 
terial for water and gas 4. Reasons Why 
— Water Works Improvements 


Today, water works improvements constructed with ve Preferred P W.A Projects 


cast iron pipe are regarded by City and Government 
of : : —s 1. Approximately 75% of the cost of 
officials as ideal relief projects. inanmtncvating, diaeiadten oak ta 


Since cast iron pipe serves for more than a century, stalling cast iron pipe, including raw 


such improvements are permanent. They are also a materials, goes directly to workmen. 
a P : y ri 2. Manufacturing and installing one 


public necessity—any city or town is a better place in mile of 6-inch cast iron pipe main 
which to live if its water supply is pure and its distri- yates — 1000 man-days 
bution system adequate. They are self-liquidating, pay- S. For every 100 tons of cast iron 
ing their way out of water revenues. And they provide pipe manufactured, the railroads han- 


; ae dl imately 1000 1 f 
direct and indirect employment to a greater degree than oa = — 


most self-liquidating projects. 4. The direct and indirect employ- 


Y s = d ment of thousands of workmen in con- 
our city or town may never again be able to mod- nection with this type of construction 


ernize, enlarge or extend its present water distribution means a wide distribution of wages. 
system, or build new supply lines, at the low costs and 
favorable financial terms existing today. 











Cast iron pipe costs less per service year and least to 
‘ . . rem . For further information, address The 
maintain because of its effective resistance to rust. It ; nae 
Z 2 A Cast Iron Pipe Research Association, 
is the one ferrous metal pipe for water and gas mains, Thos. F. Wolfe, Research Engineer, 1015 
and for sewer construction, that will not disintegrate Peoples Gas Building, Chicago, Ilinois. 
from rust. 


CAST IRON PIPE 


METHODS OF EVALUATING BIDS NOW IN USE BY ENGINEERS RATE THE USEFUL LIFE OF CAST IRON PIPE AT 100 YEARS 


TRADEMARK nEe. 
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North Side Reservoir Roof Under Construction—Tucson, Ariz. 
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A THIRTEEN YEAR RECORD OF THE OPERATION 
OF A MUNICIPAL WATER DEPARTMENT 


By L. R. BURCH 


Office Engineer, City Water Department, 
Tucson, Arizona 


HE public water sys- 
Px of the city of 
Tucson, Arizona, has 
been municipally owned and 
operated since 1899. At the 
time of purchase from the 
Watts Water Co., the dis- 
tribution system served 625 
users and boasted of a high 
pressure fire system “‘capa- 
ble of throwing a stream 
of water 10 ft. over the top 
of the City Hall.” During 
the ensuing 36 years, the 
population of Tucson has in- 
creased from 7,250 to 38,000 
and the area from 2.0 to 7.3 
square miles. It is perhaps significant that, during this 
period of municipal ownership, the number of con- 
sumers has increased from 625 to 7,500, which is at 
a rate greater than twice that of population growth. 
Before discussing details of operation, the physical 
features of the system will be briefly described. The 
whole of the supply is taken from fifteen wells, ranging 
in depths from 200 to 650 ft., which are equipped with 
direct connected, electrically driven deep well turbines. 
The average lift with pumps in operation is about 70 
it. The wells discharge into concrete gravity lines five 
and one-half miles in total length, which deliver the 
water to two covered concrete reservoirs which have 
1,500,000 gals. capacity each and located at opposite 
corners of the city. Main pressures are maintained at 
30 to 85 pounds, by electrically driven centrifugal 
booster pumps installed near the reservoirs. We have 
no elevated storage at the present time. Since the 
water is clear, palatable, and not unreasonably hard, 
the only treatment necessary is chlorination wherein 
the ammonia—chlorine process is employed. 


Operating Records 
Except for the results of a few special investigations, 
all information presented in this article has been taken 


from regular records in the Water Superintendent’s 
office. Because the records of the earlier years are not 


The Author 








complete, only the thirteen year period from 1922-23 
to 1934-35 is to be dealt with in detail. For a number 
of reasons, this is an especially interesting period. It 
includes several years of rapid expansion followed by 
an interval of much slower growth; it shows the effect 
of an increase in water rates and the completion of the 
installation of meters on all active private services. 
And, furthermore, it was during this period that a 
financial evolution has taken place the result being that 
the Water Department has been converted from a 
liability to a most profitable asset and source of revenue 
to the city. Credit for this accomplishment must be 
given to such executives as Mr. Phil J. Martin, Jr., the 
present Water Superintendent, and to competent city 
administrations. 

In order to simplify discussion, the graphic record 
of “Yearly Finances and Statistics” has been followed 
as closely as possible. This chart (Plate 1) shows sub- 
divisions of operating costs, total receipts, number of 
services, and average daily pumpage. Operating costs 
are divided into office expense, pipe line maintenanice, 
and pumping costs. “Improvements” represent. cur- 
rent expense for extensions and additions to the dis- 
tribution system and pumping plants, exclusive of bond 
issues. “Total Budgeted Expenditures” is the sum 
of yearly improvements and total operating costs. Bond 
interest and retirement fund necessary for amortization 
of outstanding improvement bonds, added to the total 
budgeted expenditure, makes up the total annual cost 
of operating the department, and is shown as “All 
Costs.” Depreciation is not included, because repairs, 
maintenance, and improvements leave equipment in at 
least as good condition at the end of each year as at 
the beginning. 

Plate 2—“Unit Costs and Receipts’”—shows the per 
cent of active services metered, costs and receipts per 
tap and per thousand gallons, daily consumption per 
tap, and yearly rainfall. 

In all cases, the years are divided according to the 
city’s fiscal period, which begins on the first day of 
July. The present year has been estimated on the basis 
of eleven months’ operation. Because of space limi- 
tations, the discussion which follows will cover only 
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Services, Meterage, Receipts and 
Expenditures. 


Plate 1.—Pumpage, 


those elements and factors which are considered to be 
the most important ones. 


Number of Consumers 

The number of services indicated is the total in ex- 
istence at the end of each year, about nine per cent of 
which are inactive at the present time. The maximum 
rate of growth occurred in 1928-29, when 634 new 
services were installed. Last year, only 29 were re- 
quired. Most of our problems during the past few 
years have been those of procuring maximum economy 
in Operation and maintenance, rather than problems of 
construction and improvement. 

Since 1913, it has been the policy of the Water De- 
partment to install meters on all new services, and when 
funds were available, to meter the remaining services 
on flat rates. By the end of 1923-24, approximately 46 
per cent of all active services had been metered. In 
February of 1935 (twenty-two years after beginning) 
this program reached a satisfactory conclusion when a 
meter was installed on the last active private service on 
a flat rate. At present the only services which remain 
on the flat rate basis are those supplying 27 city-owned 
properties. The installation of meters has had a very 
pronounced effect on all operations of the department, 
as will be discussed later. 


Office Expense 

Office expenses have increased at about the same rate 
as has the total number of accounts, but less rapidly 
than the number of metered services, which naturally 
require more clerical work than flat rates. The sub- 
stitution of machine office operations for hand methods 
has facilitated the work as the department expanded. 
Last year. the average office expense per account was 
12.5 cents per month. This includes monthly billing, 
posting of payments, collecting, bookkeeping, and all 
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office supplies, including stationery and_ postage; Be- 
cause of present economic conditions, collection diffi 
ties have increased office costs to a slight extent. 


Pipe Line Maintenance 


“Pipe Line Maintenance” includes all repairs of leaks 
in mains and services, regular inspection and repair of 
valves and fire hydrants, and all examining, testing 
and repairing of meters. The distribution system now 
consists of approximately 110 miles of pipe lines of aj 
sizes from 2 to 16 inches. Since 1922, the total mile. 
age of pipe, four inches and larger in diameter, has been 
increased by 90 per cent. A large part of the cost of 
maintaining the distribution system is due to leaks and 
breaks in individual services. This should be a decreas. 
ing item, since copper service tubing has been used for 
all new services installed during the last four years, 
To date, we have not had a single failure of a copper 
service. 

Maintenance of meters averages slightly under one 
dollar per meter per year, which includes all inspection, 
tests, repairs, and replacements. 


Pumping Costs 

Pumping cost, the largest operating expense, includes 
the cost of electric energy, pumpers’ salaries, supervi- 
sion, supplies, and all repairs and maintenance of pump- 
ing machinery and related equipment. Last year, these 
costs average $40.00 per million gallons, the largest 
single item of which was the cost of electric energy, 
which amounted to $22.00 per m.g. Power, at 2,200 
volts, is purchased at 1.5 to 1.75 cents per K.W.H.,, 
depending upon the hourly demand. The total lift 
from wells to mains averages about 235 feet. 

Considerable effort has been made to reduce pumping 
costs. The following methods have been found the 
most effective: 


CITY OF TUCSON - WATER DEPARTMENT 
PHIL. J, MARTIN, JR.- SUPT. 


UNIT COSTS AND RECEIPTS 


COMPILED AND ORAWN BY L.R. BURCH APRIL. 1933 
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Plate 2.—Rainfall, Consumption, Costs and Receipts per Service 
and Meterage. 
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(1) Periodic pump tests to determine efficiencies and 
to locate trouble before it becomes serious. _ 

(2) Preferential operation of the wells which show 
the lowest power cost. The range of this cost is from 
$4.05 to $7.50 per m.g. at different wells in the South 
side area. 

a" Connection of two wells at the North Side plant 
to pump directly into the distribution system. One of 
these installations reduced power costs from $42.00 to 
$24.00 per mg. ; ees 

' (4) The installation of an indicating flow meter at 
the North Side booster plant. This meter, operating 
on the Pitot Tube principle, was designed and _ cali- 
brated in the office of the Water Superintendent and 
was constructed in the meter repair shop. 

(5) Close supervision of all pumping operations by 
means of an adequate system of daily and monthly pump 
reports. | es 

The cost of liquid chlorine and ammonia is incorpo- 
raed as a smal! part of production (pumping) expense, 
amounting to about 46 cents per m.g., or 2.5 cents per 
capita per year. The efficiency of the chlorine and am- 
monia-chlorine treatment can be judged by the labora- 
tory reports covering an average of 50 samples a month, 
which show results consistently better than the require- 
ments of the United States Treasury standard. 

Total Operating Costs 

Three items: office expense, pipe lines maintenance, 
and pumping costs, make up the total operating expense 
of the department. As long as the quality of service 
is not sacrificed, any reduction made possible in this cost 
represents a clear saving to the city. 

As the record shows, operating costs increased from 
$109,000 in 1922-23 to a maximum of $135,000 in 1928- 
29, and since then have been materially reduced. For 


= 


each of the last three years it falls under $100,000. 
Yearly Improvements 


The amount expended each year for current improve- 
ments shows a greater variation than any other cost. 
This might be expected, since a general building slump 
naturally decreases the necessity for new mains and 
services: and, to a certain extent, decreases the need 
for new pumping equipment. However, any consider- 
able reduction in improvement work may easily cause 
impaired service to the public and decreased efficiency 
of the department. Under such circumstances, an ap- 
parent economy is only the postponement of a cost 
which will have to be met sooner or later in the future. 


Total Budgeted Expenditures 


The total budgeted expenditure is a summation of 
operating costs and current improvements. The peak 
was reached in 1929-30 at $168,900. In 1932-33, it had 
been reduced to $117,000, and, last year the amount was 
only $106,000—which is about 10 per cent under any 
previous year in the 13 years’ record, and is 37 per cent 
under the maximum year. 


Bond Interest and Retirement Fund 


_The only other expense which makes up the total cost 
ot operating the department is the amount necessary for 
bond interest and debt retirement. 

The Water Department now has an indebtedness of 
$926,500 covered in six issues of bonds. Terms are 
trom twenty to fifty years, and interest rates range 
trom four and one-half to six per cent. Amortization 
ot these bonds is taken care of through the general 
sinking fund of the city. The retirement fund, in- 
cluded as part of total costs, is calculated as the annuity 
required at 4 per cent compound interest to retire all 
bonds at maturity. This amount, plus the annual in- 
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terest, is shown graphically (Plate 1) as the difference 
between total budgeted expenditure and total costs. The 
1927 issue increased this sum from $50,300 to $74,000. 
For this year (1935), interest amounts to $44,700 and 
the annuity necessary for retirement is $25,500. 


Total Costs and Receipts 

The curve indicating “All Costs” (Plate 1) shows 
the summation of operating costs, improvements, and 
bond interest and retirement fund, while “Total Re- 
ceipts” represents receipts from all sources, including 
credits for water used by other departments of the city. 
Incidentally this credit last year amounted to $22,600, 
or about 8.7 per cent of the total receipts of the de- 
partment. 

Prior to 1925-26, total costs exceeded total receipts. 
Since that time the excess of receipts over expenditures 
has gradually increased, until now the department is 
able to make a very substantial contribution toward the 
general funds, out of which other costs of the city are 
paid. 

To briefly summarize the relation of costs and re- 
ceipts: For every dollar paid to the Water Department 
last year, the consumer received 6,000 gallons which 
is more than 25 tons of water and represents water 
bought for less than 4 cents per ton. Of this dollar, 
approximately 4.3 cents was used for office costs, 10.3 
cents for pipe line maintenance, 23.6 cents for pumping 
costs, 2.6 cents for improvements, and 27.2 cents for 
bond interest and retirement. The remaining 32 cents 
of each dollar was returned to the general fund of the 
city. 

Effect of Metering 


One of the most noticeable factors depicted by the 
chart is the trend of decrease in the total amount of 
water consumed in spite of a steadily increasing number 
of consumers. The erratic form of the pumpage curve 
is principally due to varying amounts of annual rainfall, 
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but for several years the trend has been consistently 
downward. This year, total consumption will be 30 per 
cent less than it was 10 years ago. Since 1924, when 
the water rate was raised by about 25 per cent, the de- 
crease in consumption and consequent inerease in re- 
ceipts per thousand gallons is entirely due to elimination 
of wastage resulting from the program of gradually 
metering all services. Daily water consumption per 
tap has been reduced from 1,060 gallons in 1922-23 to 
512 gallons this year. This unit decrease of 50 per 
cent is an index of the amount of water wasted by flat 
rate users. Legitimate usage has not been curtailed, 
and the average water bill has been reduced, as is shown 
by the chart of unit receipts. At the same time, re- 
ceipts per thousand gallons have more than doubled. 
The 1924 rate increase can be credited with only about 
one-quarter of this ansount. 

From the angle of lowered costs, a careful analysis 
made in 1932 showed that during the ten previous years 
the saving in power bills alone, due to the program of 
metering, amounted to $174,000. Each meter installed 
reduced power costs by an amount almost equal to its 
purchase price during every year of service. In the 
same period, all meter costs, including purchase price, 
installation, testing, repairing, replacements, and other 
expenses chargeable to the use of meters, such as meter 
reading, posting and billing, amounted to $150,000. 
Thus, the saving in power cost paid all meter costs and 
left a net profit of $24,000. 

Another obvious advantage of a completely metered 
system is the fact that it is now possible to account for 
more than ninety per cent of all water pumped into the 
distribution system. 

After discussing a number of benefits experienced by 
the Tucson Water Department because of the use of 
meters, it is only fair to admit that meters have evi- 
dently been of no value in reducing peak loads. In 
fact, while the average daily pumpage has been low- 
ered, the maximum hourly rate has increased. This 
can probably be explained by the fact that a metered 
consumer is more particular to derive the maximum 
benefit from all water used. He will attempt to irrigate 
at the most favorable hour of the day, which, in the 
summer time, is around seven o'clock in the evening. 
This corresponds exactly with our peak load period. 
Meters also encourage the installation of lawn sprinkling 
systems as the most efficient and economical method of 
irrigation. When in operation, these systems require 
all the water that can be drawn through the service. 
To make conditions worse, the nature of the population 
is such that almost all consumers are either private 
homes or such commercial users as stores, hotels, and 
apartments. There are no large industria! consumers 
to level out the load. Over half the total supply is used 
for irrigation of lawns and trees. Consumers of this 
type naturally cause a demand with pronounced seasonal 
and hourly variations. The maximum rate of pumpage 
exceeds, by more than four times, the average and is 
fourteen times the minimum rate. Weather conditions 
also have a very noticeable effect on the water consump- 
tion. If anyone is interested in figures of this type, 
it can be shown that a single rainy day decreases con- 
sumption to such an extent that the loss in revenue 
amounts to $100. A two degree drop in the average 
temperature for the month has approximately the same 
effect. 

To return to operating expenses, other economies 
have been practiced to such an extent that this year 
the total operating cost will be about $20,000 less than 
it was thirteen years ago, despite the fact that it is 
now necessary to maintain twice the amount of pipe 
and to serve 60 per cent more consumers. 
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Since bond interest and retirement fund is a fixed 
amount, the only other cost which can be reduced is the 
amount spent for yearly improvements to the system 
In the final analysis, the latter is the item which has 
suffered the greatest reduction during the past few 
years. Last year, only $6,400 was spent for new equip- 
ment and extensions. This is about one-third the 
amount spent in any previous year and is less than one- 
eighth of the 1926-27 expenditure, which was the year 
just prior to the issue of the last Water Department 
Improvement Bonds. This year, we were fortunate in 
being able to make some very valuable improvements 
although the tota! cost will not exceed $24,000. Both 
storage reservoirs have been roofed, and, therefore 
FERA project, about a mile of six and twelve inch 
pipe has been moved and relaid. 


Water Rates and Revenues 


Since the excess of receipts over total expenditure 
last year (1934) amounted to $83,000, it might appear 
that water rates are unduly high. As a matter of fact, 
the rate for the average consumer is now about 36 per 
cent under the average rate of fifty municipally owned 
plants* in cities of the same population class. This rate 
could be further reduced and a comfortable margin left 
for a program of improvements, except for the general 
financial setup of the city. 

Since 1931, the valuation of all taxable property 
within the city limits has been reduced from $34,500,000 
to $21,000,000. This means that, in order to produce 
the same revenue, it would be necessary to raise the tax 
rate by 64 per cent. Besides being highly unpopular, 
an increase of this order is legally impossible, since the 
tax rate for operating requirements is limited to one 
per cent of assessed valuation. The city administration 
decided to reduce expenditures as much as possible and 
to depend on sources other than taxation to produce the 
necessary revenues. In the 1933-34 budget, the total 
operating requirements of the city were estimated at 
$534,400. The tax rate was set to bring in 34 per cent 
of this amount, the Water Department was expected 
to produce 47 per cent and other sources of revenue 
were estimated at 19 per cent. By this method, city 
finances were kept on a sound footing without the 
necessity for a large increase in tax rates. Even under 
these conditions the Water Department would have been 
able to finance some needed improvements out of in- 
come had it been possible to spend the entire budget 
allowance. This was made impossible by unexpected 
expenses in other city departments. At the close of the 
last fiscal year, Water Department expenditures were 
$6,780 under the budget allowance and receipts were 
$8,150 more than estimated, but this money could not 
be spent without throwing the budget of the entire city 
out of balance. 

For these reasons it has been impossible to make 
needed improvements out of receipts even though net 
profits have amounted to as much as 47 per cent of 
total expenses. Improvements which are most necessary 
at the present time are: larger mains in certain sections 
of the city, pressure regulating valves, a 6,000,000 gal. 
elevated storage tank, additional ground storage capac- 
ity, and engine driven standby booster equipment. When 
economic conditions improve and property values return 
to normal, the Water Department may be able to sup- 
port some such comprehensive program of improve- 
ments and extensions. Until then, as it has been for 
the last few years, the most important requirement for 
successful operation will be “Economy at any cost.” 





*“Rates, Revenues and Results of Municipal Ownership of 


Water Works,” by Burns and McDonnell, Kansas City. 
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EFFECT OF CHLORINE ON ACTIVATED SLUDGE* 
Part 3: Split Chlorination and Effect on Settling 


By DR. WILLEM RUDOLFS' and I. O. LACY? 


New Brunswick, N. J. 


N two previous papers 
] printed in this magazine 

the effect of complete 
and partial chlorination was 
presented. This paper deals 
with the effect of chlorine on 
sewage and sludge with the 
chlorine added as a single 
dose and also when split into 
two doses, but with the total 
chlorine applied the same in 
each case. All chlorine dos- 
ages were based upon the 
chlorine demand of the sew- 
age used. In previous sludge 
chlorination studies the quan- 
tity of chlorine added was 
based upon the demand of the sludge. 

An attempt is made to answer the following ques- 
tions: (1) Does split chlorination have the same ef- 
fect as single dosage chlorination on sewage or sludge 
in respect to the suspended solids and B.O.D. of the 
effluent ? 

(2) What is the effect of the different ways of chlo- 
rination on settling and compacting of sludge? 

(3) What is the relation between chlorine dosage and 
oxygen requirements ? 

(4) What are the effects on the effluent when stale 
activated sludge is chlorinated. 





W. Rudolfs, Ph.D. 


Procedure 


Activated sludge collected from the Tenafly (N. J.) 
plant was used throughout. In one set of experiments 
no chlorine was added; to another, chlorine was added 
to the sewage; to still another, chlorine was added to 
the sludge; and, finally 50 per cent of the chlorine re- 
quired to satisfy the chlorine demand was added to the 
sewage and after 5 minutes the additional 50 per cent. 
A contact time of 10 minutes was allowed, during which 
period the materials were constantly stirred to give inti- 
mate contact. The materials were then mixed and 
aerated for a period of four hours with an abundance 
of air. After aeration the mixtures were allowed to 
se‘tle for one hour. The liquid and sludge were sepa- 
rated by careful decanting and suspended solids and 
B.O.D. determined on both liquid and sludge. Turbidity 
was determined on the liquid, and the sludge settling 
results observed. The quantities and rates of air were 
the same in all cases. Three sets of experiments were 
run (1) using fresh activated, (2) two days’ old sludge, 
and, (3) three days’ old sludge, in order to determine 
the effect of chlorine when stale activated sludge was 
used. The latter work was done in relation to results 
obtained on prolonged aeration of poor (stale) activated 
sludge. The different sets of experiments were dupli- 
cated several times over a period of several months. 





*Journal Series paper N. J. Agricultura] Experiment Station, 
New Brunswick, N. J., Division Water and Sewage Research. 


1Chief, Division of Water and Sewage Research. 
"Assistant, Division of Water and Sewage Research. 


Results 


Analytical results obtained on three sets of experi- 
ments (including strong, medium and weak sewage) are 
given in Table 1. Chlorine added in the same quan- 
tities (on the basis of chlorine demand of the sewages) 
to the sewage, sludge or in split dose produced poorer 
effluents than the non-chlorinated materials. It is of 
interest to note that the dissolved oxygen in the efflu- 
ents of the chlorinated mixtures was in all cases greater 
than in effluent from the non-chlorinated mixtures.: 
Taking the average results of the tests, the additions of 
chlorine to the sewage produced poorest results. Some- 
what less damaging was the split dosage and still less 
was the chlorine added to the sludge nearest to the 
control. 

The same activated sludge stored for succeeding days 
was rapidly restored to its original purification power 
upon reaeration. This was also true in respect to the 
chlorinated mixtures, but the effluents from the non- 
chlorinated mixtures had lower B.O.D. values. Chlo- 
rination in different ways did not improve the effluents 
over the non-chlorinated mixtures. In the case where 
chlorine was added to the sewage and mixed with stale 
sludge, better results were obtained than when fresh 
sludge was used, but the. improvement was only slight, 
although with the increased age in sludge the effluents 
became nearer to the non-chlorinated mixtures, 





This is the third and final article of a series 
by Dr. Rudolfs and his co-workers, which deal 
with the effects of complete and partial chlo- 
rination of sewages treated by the activated 
sludge process, and chlorination of the sludge 
proper in concentrated form, or when present 
in the aeration tanks. 

Part 1, which appeared in WATER WORKS 
AND SEWERAGE for April, 1935, dealt with 
the effects of complete chlorination. Part 2 
appeared in the May issue and described effects 
produced by a partial chlorination of sewage 
and sludge. 

The present article deals with beneficial ef- 
fects which may result from the judicious use of 
minor quantities of chlorine in connection with 
the highly biological and ofttimes delicate acti- 
vated sludge process, which in itself has its bio- 
logical enemies just as brewing processes have 
their wild-yeasts to give troubles. 

Dr. Rudolfs and Mr. Lacy confirm by care- 
fully controlled experiments, the fact that the 
“homeopathic” chlorination procedure for im- 
proving activated sludge settling and control- 
ling its concentration, which was developed by 
Goudey in Los Angeles and adopted by Tra- 
vaini at Phoenix, is basically a sound practice. 
Other practical scale observations are likewise 
explained by the careful studies made in the 
New Brunswick laboratories.—Editor. 
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Analyses 
Raw sew- 

Fresh activated : age NoCl 
OE EE LE AOE SS Eat He PEE CRD i275. 
MES ee Sack cine k se hpasicaid shiek as are cesiess 203 30 
AEDS Node 5 cicia. a, bie co ati achin' kage 8-6 aco ao on 103 31 
NS I i lata ori ada Kner PEK 044% aeaae oe 110 27 
I sas oy Cincy 6 acu 6 we baad wate’ - 25 

Activated sludge two days old: 
EP, cL oes dau neerelstieniaeecices's 10.2 iM 
EI Dn a had Siars Dae cin o wala a RAGE ewe kate 170 45 
RE le SOAR gale a id dco oc a nie RN 103 20 
MRA NS Se oo cig gy pie a wide cine male< He 120 28 
ec ob ac sib hncibese sees <e ness ee 1.5 

Activated sludge three days old: 
aT I foo aes oie: dove! e'w edi s arecele a aw 6 b'00 11.7 
ML. Wartinc Ua dis bob othe as ce be + ba Woe eR Oe 300 28 
RT se ard onic op 0 enter Vntew be ee Bois stats 103 15 
NS ge) CE eka ng tne ray ole 6, wate 130 25 
IN MNS he Si aan Wag el erected wale 6 9)0%0s net 7 


*Average of three experiments. 


TABLE I—ANALYTICAL RESULTS ON SEWAGE AND EFFLUENTS 
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Cl 
Chto Clto Split Raw sew- tosew- Chto Spf 
sewage sludge dose age* NoCl, age* sludge* dol 
11.25 


142 116 = 493 is D e & 
9% 55 62 i, a fe 
ek ee 68 

3 


112 27 63 
4.5 3.2 3.7 ok . 


2.5 4.0 3.3 


Rae ra ” 

175 36 52 48 39 
103 S 6&6 £2 
108 39 59 58 55 


6 69 39 
a a 
oe. 2-2 


Figures in columns 2-5 used for calculations. 


TABLE 2.--B.0.D. AND SUSPENDED SOLIDS OF SLUDGES 


Analyses Returned 
Fresh activated: sludge 
EE RE FO FECT EC OCLC 4000 
ES SE Ee ree re ee 5630 
Se i Ce eee er 500 
Activated sludge two days old: 
tg ried dat he uss ac nedecces cossawen 3950 
EE FO TT ee Pe 5630 
I NE i i ined ba me abe de tabseneresees 500 
Activated sludge three days old: 
RE en oie as va oti o uate bab ne he wena pee whe 5100 
Aan ot Ss dios ha ek enes ch wilebe oi ween 8 5630 
EM cine oh bia mokmaedweeen viinere oes 500 





Note: Sludge volume after 1 hr. settling. 


From the results secured, it appears that neither split 
chlorination of the sewage or sludge was beneficial to 
the purification process, and that staleness of sludges 
could not bé readily counteracted by chlorination. 

The B.O.D. values and suspended solids concentra- 
tions as well as the sludge volume of the mixtures se- 
lected for calculations are given in table 2, while the 
oxygen requirements of the mixtures, together with the 
quantities of chlorine added per gram suspended solids 
are given in table 3. The quantities of oxygen required 
were in all cases lowest with the fresh sludge. It ap- 
pears that the oxygen requirements per gram suspended 
solids were reduced when chlorine was added to sewage ; 
to a less extent when split chlorination was practiced, 
but that an actual increase occurred when the chlorine 
was added to the sludge. Calculating the increase and 
decrease of the milligrams of oxygen required per gram 
suspended solids (table 4) on the basis of the suspended 
solids in the sludge and effluent, the effect of the chlorine 
is shown more clearly. Adding chlorine to the sludge 
increased the oxygen demand. ‘The sludge was ap- 
parently partly disintegrated and finely divided adsorbed 
material was released into the liquid. The 5 day de- 
mand of this finely divided material is considerably 
greater than that of the coarser material, with the result 
of the apparent contradiction that chlorine caused an 
increase in the total oxygen demand. In reality this is 
the same thing as observed when the effect on the ef- 
fluent alone is evaluated. 


Calculating the effect of chlorine upon equal weights 
of suspended solids in the sludge and effluent (table 4) 
it is clear that the oxygen reduction is all out of pro- 
portion to the amount of chlorine added. With acti- 
vated sludge it is also possible to show an apparent 


3.9 3.6 3.9 1.5 3.9 3.6 3.9 
pe pe ab 11.45 3. sa =A 
35 57 45 250 40 52 58 53 
42 48 24 90 13 32 35 19 
57 63 57 110 35 57 59 57 
2.6 2.4 2.4 a 7 2.6 2.4 23 
NoCl, Cl, to sewage Cl. to sludge Split d 
2465 1755 4630 1700 
4310 4360 7690 3345 
660 500 300 780 
2375 2750 5900 2575 
3755 4880 8090 4540 
780 560 320 600 
2325 2825 6800 3625 
3855 5335 6860 4850 
820 600 380 640 


increase in the oxygen demand when the chlorine is 
added to the sludge. It is of interest that when split 
chlorination is practiced the oxygen demand reduction is 
less than when the chlorine is added to the sewage in 
one dose. This fits in with the general results and the 
conception of the action of the chlorine. 

The effect on the rate of settling as affected by the 
manner of chlorine application and the age of sludge 
is shown in figure 1. 

The rate of settling was greatest when chlorine was 
added to the sludge; next, by addition of chlorine to 
the sewage; and, least when split chlorination of 
sewage was practiced. The age of the sludge affected 
the settling rate of the non-chlorinated sludge materially, 
while the chlorinated materials were affected much less 
by the increased staleness (age) of sludge. A com- 
parison of the. sewage chlorinated mixtures shows the 
affect more clearly. It may be assumed, therefore, that 
the poorer the quality of activated sludges the greater 
the relative effect to be procured by chlorination in in- 
creasing the settling rate (thickening) of the sludges. 

The effect, of chlorine on settling and compacting of 
fresh and stale activated sludge when chlorine is added 
in different ways is indicated in table 5. The addition 
of chlorine caused a material increase in the concentra- 
tion of the sludge after settling for one hour, but the 
subsequent compacting for three hours, although meas- 
urable, was of less importance. It appears, therefore, 
that the rate of settling and consequent removal from 
the zone of liquid flow, rather than the effect of several 
hours’ compacting, is of chief interest. 

It was considered of interest to determine also the 
effect of chlorine when sewages of different strengths 
were used. Some examples are summarized in table 6. 
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MINUTES 
Fig. 1—Effect of Chlorine, and Manner of Application, on the 


Rate of Settling Fresh and Stale Sludges. Sludge Chlorination 
Compared with Sewage Chlorination. 


Again it is found that the effluents deteriorated and the 
sludges settled to a smaller volume than the non-chlori- 
nated materials. The percentage B.O.D. reduction and 
effluent deterioration was fairly constant for the sew- 
ages of various strengths. 

The effect of chlorine on a well oxidized sludge is 
summarized in table 7. The same deleterious effect 
is noticed on the effluent and the settling of the sludge 
was not improved but somewhat retarded. It is evi- 
dent that chlorine does neither help purification nor set- 
tling when the activated sludge is in a very good and 


TABLE 3—OXYGEN REQUIREMENTS 


Mgr. O: per 
Liter Mixture 
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well oxidized condition, or, in other words, when the 
coagulating power of the sludge is high. 

In an attempt to answer the question whether the 
acidity of the chlorine was mainly responsible for the 
improved settling of the activated sludge, different quan- 
tities of chlorine were added to the sludge and the pH 
values recorded. The results of such a test after 1 and 
3 hours’ settling are given in table 8. With the de- 
crease in pH values (increasing quantities of chlorine) 
the sludge volume decreased. However, an attempt to 
produce a similar decrease in sludge volume with sim- 
ilar quantities of H,SO, failed to bring about a material 
increase in solids concentration. However, on account 
of the highly buffered character of the sludge, the pH 
values of the activated sludge remained practically con- 
stant with increasing quantities of H,SO,. The in- 
crease in solids concentration caused by the addition of 
chlorine and similar quantities of H,SO, is shown in 
Fig. 2. 


Discussion 


The results obtained show poorer effluents from chlor- 
inated mixtures than from the non-chlorinated mate- 
rials. The manner of adding chlorine appears to be of 
some importance. When the chlorine was added to the 
sludge results were nearest to the non-chlorinated mix- 
tures. Chlorination of poorly oxidized sludge, bulky 
or fluffy in nature, did not cause an increase in purifi- 
cation power, but did prevent the sludge from being 
dispersed in the liquid—i.e. produced increased settle- 
ability. 

The calculations given in table 4 show that there is 
no fixed relation between the quantities of chlorine 
added and the reduction in oxygen requirements. Fre- 
quently attempts have been made to calculate the addi- 
tion of chlorine in respect to B.O.D. reduction of raw, 
screened and settled sewages. Under the conditions 
of the experiments chlorine added to sewage before mix- 
ing and aeration produced a reduction in oxygen require- 
ment of the mass considerably greater than would be ex- 
pected. Attempts to connect the oxidizing power of 
chlorine with the reduction of oxygen requirements can 
not succeed with activated sludge, because it seems un- 
reasonable to assume that the direct oxidation capacity 
of the chlorine would be so great. Evaluation of the 
chlorine effects must be based upon the type and char- 


(5 DAY) AND CHLORINE ADDED 


Merms. Cl, per gram 
dry Susp. Sol. 


Grams O; required 
per gram Susp. Sol. 


Days 1 2 3 1 2 3 1 2 3 
NO asst basins wivwnbadadbeavaseneie 835 953 968 bata mere ee fein 579 667 606 
BP TED 65 vivesccrckecudeeveaeraeds meee 845 819 872 1.09 0.733 0.718 468 587 535 
DCMI 5 a0 ound cuisine ohd oan eeeeaeneen 793 953 1323 1.06 0.760 0.871 663 710 ~=—-«.685 
Sree Cine COON) v0 ona concn sddecchewene 719 797 ~=1195 0.983 0.750 0.747 556 643 581 


TABLE 4.—INCREASE OR DECREASE IN OXYGEN 
REQUIREMENTS 


Mgrams O, 











required per gram Mgr. O: per 
Suspended Solids mgr. Cl, 
Days 1 2 3 1 Zz a 
Cl. to sewage ...... —lll -—80 -—7Il 100 109 99 
Cl. to sewage (split) — 23 —24 —25 24 31 33 
Cl: to sludge ....... 84 43 79 85 57. 105 
TABLE 5.—EFFECT OF CHLORINE ON PERCENTAGE SETTLING 
1 day 2 days 3 days———_—___ 
NO Cl.to Cl: to Cl: to Cl, to Cl: to Cl, Cl: to Cl, to Cl: 
Chlorine sewage sludge sew. split NoCl, sewage sludge _ split NoCl, sewage sludge split 
30 min. (%) ....... 42 31 19 37 56 35 21 38 55 39 24 41 
60 min. (%) ....... 33 25 15 30 39 28 16 30 41 30 19 32 
% increase 30 min... .. 25 55 12 37 62 32 ea 29 56 27 
% increase 60 min... .. 24 55 9 28 59 23 = 27 54 22 
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TABLE 6—SUMMARY OF RESULTS ON B.O.D. 
DUCTION AND SETTLING USING SEWAGES 
OF DIFFERENT STRENGTHS 


RE- 


5 day B.O.D. Sludge settling B.O.D. 
effluent 60 min. reduction 
ppm. ppm. ppm. Ye % % N Te % 
Raw sewage .. 150 170 255 baa aa! Wie yas Algae Se 
Oy re 26 40 45 25 30 27 82.7 76.5 82.4 
Cl. to sewage. 41 48 65 18 28 23 Jas. fit F495 
Cl. to sludge... 56 58 63 13 24 18 62.7 65.8 75.2 
a ee 36 45 55 18 27 24 76.0 73.5 78.4 


TABLE 7.—EFFECT OF Cl. ON WELL OXIDIZED 
SLUDGE 

Sludge 

5day B.O.D. 5day B.O.D. _ settling 

effluent sludge 60 min. 
ppm. ppm. % 
SE ON a 5 wwe a8 263 350 Ss 
ee, ns ete is wie 22 950 12 
re 77 910 16 
ie Oe I oe cas sik wie 73 1130 14 
Cl. sewage (split).......... 79 980 14 


TABLE 8—EFFECT OF DIFFERENT QUANTITIES OF 
CHLORINE ON CONCENTRATION OF 
ACTIVATED SLUDGE 

Increased 


Cl. added Settling Concentration 
1 hr. 3 hrs. pH 1 hr. 3 hrs. 
ppm. Te % % % 
eras tne gah 72 46 6.9 MF me 
ES errs rr 71 48 6.9 2 a 
le dco ae BW aves 70 44 6.9 4 5 
- Lins .. 69 42 6.7 5 10 
RASS eee 69 41 6.6 5 12 
BO Be cla wear es 59 40 6.4 19 14 
BS Sidi atig a. tinier 48 40 6.4 34 14 
Se 73 47 6.9 


Note: Suspended solids in sludge—7490 ppm. 


acter of the material to be oxidized rather than upon the 
mass of oxidizable material present. From the results 
presented on the addition of chlorine to the sludge it is 
evident, however, that the finely divided material which 
undoubtedly was released from the sludge, created a 
demand greater than the reduction brought about by the 
chlorine. The chlorine must therefore also have an 
action on the disintegration and coagulation power of 
the sludge. The result of this action is the release and 
subsequent dispersion of finely divided particles into 
the supernatant liquor. The discharge of the finely 
divided materia! from the floc leaves the remaining floc 
in a less spongy state and less irregular shape. The 
floc particles can move more rapidly through the water 
because the resistance is less and the resulting rate of 
settling is greater. The rate and final degree of com- 
pacting of the sludge is increased by chlorination, but 
the different decreases with the time of compacting. 
The greatest improvement in sludge concentration oc- 
curred when the settling time was one hour or less. 
Again, the manner in which the chlorine is added is of 
importance. When the chlorine is added to the sludge 
the rate of settling and compacting is greatest, while 
the quantities of finely divided material in the effluent 
is also greatest no matter whether it is measured by 
turbidity or oxygen demand. With increased staleness 
of untreated sludge settling and compacting decrease, 
whereas, with additions of chlorine the relative rates 
of settling and compacting increase. In other words, 
while settling becomes poorer with the age of the sludge, 
the settling rate remains much better with increased 
age of sludge when chlorine is added. When sludge 
becomes older more finely divided and soluble sub- 
stances are transmitted to the liquid and these sub- 
stances have an affinity for chlorine. The coagulation 
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power of the sludge decreases with age and therefore 
clarification decreases in consequence. When the ma- 
terial capable of taking up chlorine is satisfied the coag. 
ulating power of the sludge is not increased, but it does 
not have to do the work done by the chlorine, with the 
result that the relative efficiency of the sludge seems to 
be improved. 

It is evident, therefore, that chlorine additions to 
sludge or mixed liquor would be of greatest help in 
settling when the coagulation power of the sludge jg 
small; or, in other words, as the sludge becomes jp- 
creasingly poorer in condition. Since the application of 
larger dosages of chlorine caused the production of 
larger quantities of finely divided materials in the ef- 
fluent (the quantity of suspended solids increasing with 
the amount of chlorine added) it is apparent that rela- 
tively best settling results and the least amount of ef- 
fluent deterioration would be obtained with very small 
quantities of chlorine. 

Judging from the results obtained in the small scale 
experiments, it would seem that to reduce sludge or 
volume or prevent expansion of the sludge in the set- 
tling units, additions of small quantities of chlorine to 
the sludge or mixed liquor would be more effective than 
adding the chlorine to the sewage in either a single or 
a split dose. 


Summary 


Clorine was added to activated sludge and to sewage, 
based upon the chlorine demand of the sewage, before 
aeration. Strong, medium and weak sewages were used 
as well as fresh and stale activated sludge. Adding 
relatively large quantities of chlorine to the sludge pro- 
duced the poorest purification but the greatest increase 
in settling and compacting of the sludge. Less dele- 
terious was the effect of satisfying the chlorine demand 
of the sewage in one application, and least by split 
chlorination. The oxygen requirements of the mixtures 
increased or decreased depending upon the manner of 
chlorination and were not in proportion to the quanti- 
ties of chlorine added. The settling and compacting of 
the sludge increased with the amount of chlorine added, 
while similar quantities of sulfuric acid did not affect 
the settling and compacting to the same extent. Based 
upon the experiments it appears that small quantities 
of chlorine produce relatively best settling and _ least 
deterioration of effluent and that settleability improve- 
ment and checking of sludge expansion would be most 












































ppm \C/, ppm #12504 
a indicated Y ant as indicated 
4 
8 . 
b* 
9 100 
) 
bd A 
A i 
RE - a 20 Ca 
900 A 12, 
s ALS 
$ Za 
N) Ae 
% 4800 ra 
L700 
20 40 co 20 40 co 
Minutes 


Fig. 2.—Increase in Solids Concentration of Activated Sludges 
with Different Quantities of Chlorine and Sulfuric Acid Added 
to the Sludge Proper. 
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effective when chlorine is applied to the sludge. Addi- 
tions of any appreciable dosage of chlorine to active or 
well oxidized sludge causes deterioration of effluent and 
little or no improvement of the settling rate. There- 
it seems best to consider the application of small 
quantities of chlorine as beneficial only in cases where 
poor, bulky or fluffy s!udges are encountered and diffi- 
culty in removals and concentration in settling tanks is 


fore, 


encountered. 
v 


Shreveport Hydrant Markings 


(A Correction ) 

In our June issue, in reporting in digest form papers 
presented before the American Water Works Conven- 
tion, on page 206—T. L. Amiss, Superintendent of 
Water Works and Sewerage, Shreveport, La., was mis- 
quoted in his statement relative to methods of “Hydrant 
Surveys and Markings” adopted on the Shreveport sys- 
tem. The colors of paint used for hydrant tops and 
trimmings reported (green for high yields and red for 
low yields) are those advocated by committees of the 
New England and the American Water Works Associa- 
tion to indicate respective hydrant yields in gallons per 
minute. 

Mr. Amiss (by letter) states that he commented on 
the markings reported but thereafter stated that he pre- 
ferred his own scheme which involves the following: 


Top and 
Trimmings 


Class Yield Body Color 


(A) 1,000 g.p.m. and more Chrome Yellow Same as body 
(B) 750 to 1,000 g.p.m. Soft Brown Same as body 
(C) 500 to 750 g.p.m. 14 chrome, % brown Red 
(D) Less than 500 g.p.m. %chrome, % brown Green 

(only a few) 


He is of the opinion that differentiation between green 
and red at night renders the use of green to mark the 
best hydrants and red the poorest as not sufficiently dis- 
tinctive, whereas chrome yellow is the best night color 
and soft brown the next best and, therefore, selected for 
the two best yielding classes of hydrants. Shreveport’s 
all yellow or all brown hydrants can not be mistaken 
for the inadequate “red tops,” remarks Mr. Amiss— 
and we are inclined to agree. 


y 
W. C. Sherwood Heads A.W.W.A. 


Manufacturers 


At the Annual Convention 
of the American Water 
Works Association the Water 
Works Manufacturers’ As- 
sociation elected the follow- 
ing officers for the calendar 
year beginning Jan. 1, 1936: 

President: W. C. Sher- 
wood, Hersey Mfg. Co., 
Boston, Mass. 

Vice-Pres.: E. T. Fish- 
wick, Worthington-Gorman 
Co., Newark, N. J. 

Secretary: John A. Kien- 
le, Mathieson Alkali Works, 
New York, N. Y. 

Treasurer: Edgar Butten- 
heim, The American City, New York, N. Y. 





W. C. Sherwood 








THE WINNERS! 


Evaluating reader votes and the expressions 
of architects, as to which is the most unique and 
which the most architecturally attractive of the 
group of “Representative American Water 
Works Plants” (presented in the featured pic- 
turized section of our April issue), the following 
is the result: 


AMERICA’S MOST ATTRACTIVE PLANTS 


1. Fort Wayne, Ind.—(Readers’ Choice) 
Hoad, Decker, Shoecraft & Drury, Engrs. 
Victer A. Matteson (Chicago), Architect 

2. Ottawa, Canada—(Readers’ and Architects’ 

Choice) 
Gore, Nasmith & Storrie, Engrs. 

3. York, Pa.—(Readers’ and Architects’ Choice) 
Fuller & McClintock, Engrs. 

Palmer & Lamden (Baltimore), Architects 

4. West Palm Beach, Fla.—(Readers’ Choice) 
Malcolm Pirnie, Engr. 

5. Oakland-Berkeley, Calif—(Readers’ Choice) 
(San Leandro Plant) 

Chas. Gilman Hyde, Engr. 

6. Cedar Rapids, Ia.—(Readers’ Choice) 
Alvord, Burdick & Howson, Engrs. 
Victor A. Matteson (Chicago)—Architect 

7. Detroit, Mich. (Springwells) — (Architects’ 

Choice) 


AMERICA’S MOST UNIQUE PLANT 
The Burnt Mills (Md.) Plant 
of the 
Washington Suburban Sanitary District 
(Designed by Robert B. Morse, Chief 
Engr.) 











Baumgartner Joins Krebs Corp. 





MP William H. Baumgartner, 
formerly with the Depart- 
ment of Water and Sewage 
Research of the New Jersey 
Agricultural Experimental 
Station is now employed by 
the Krebs Pigment & Color 
Corporation of Wilmington, 
Delaware, and is located at 
‘the Newark, N. J., office of 
the company. 

In his new position, Mr. 
3aumgartner will be charged 
with the development of the 
use of Copperas (ferrous 
sulphate) and Chlorinated- 
Copperas in the chemical 

treatment of sewage and sewage sludge. 

Mr. Baumgartner was graduated by the University of 
Pennsylvania as a Chemica! Engineer and later received 
the degree of Master of Science from Rutgers Univer- 
sity in 1930. 

In 1932 Mr. Baumgartner was employed as Sanitary 
Chemist by George B. Gascoigne, Consulting Sanitary 
Engineer of Cleveland, Ohio. During the past two 
years he has devoted his time to a study of the use of 
coagulants in sewage treatment processes and, therefore, 
is well equipped to carry on in his new work with cop- 
peras and “chlorinated-copperas.”’ 











Wm. H. Baumgartner 









































Line in Distance 


Los Angeles Newest (Bou- 
quet) Reservoir and Pipe 


A. W.W. A. CONVENTION TOPICS 





Water Works and Sewerage—July, 1935 






Concluding Installment of Proceedings in Digest Form 


HIS constitutes the concluding installment of the 

proceedings of the American Water Works Asso- 

ciation Convention, held in Cincinnati, O., May 
6-10, and acclaimed the outstanding meeting of this asso- 
ciation for the past several years. The first and second 
installments of the report appeared in WATER WorkKS 
AND SEWERAGE for May and June. 


Modern Developments in Water 
Works Practice 


Recent developments in water works practice was pre- 
sented in symposium form by three speakers who re- 
viewed noteworthy advances in the art and science of 
“Dams and Pipe Lines’—‘Purification and Treatment” 
—‘Distribution and Service’—by Thomas H. Wiggin, 
Linn H. Enslow and W. W. Brush. Judging from com- 
ments heard, the Program Committee of the association 
would do well to establish the practice of including a 
similar review-symposia as a regular feature on future 
programs of its annua! conventions. 

Needless to say, it is impossible to do full justice to 
the three reviews without reproducing them in full, be- 
cause each in itself is a digest of developments and prog- 
ress in water works practice and therefore the high- 
points only can be touched upon in this report. The 
reader will find much of value in the three papers when 
they appear in the A.W.W.A. Journal. 

“Dams and Pipe Lines”—By Tuomas H. WiacIN, 
Consulting Engineer, New York City. 

Mr. Wiggin recounted progress in controlling tem- 
peratures in mass concrete during its setting stage. One 
was the imbedded pipe cooling system through which re- 
frigerated brines are pumped and the pipes left in place 
—this scheme being successfully employed on _ the 
Boulder Dam. Another, was the modification in com- 
position of cements, by the producers, in order to meet 
specifications limiting temperature rise during the set- 
tling period of the concrete—this method having been 
devised and successfully employed for the first time in 
construction of the Morris Dam for Pasadena, Calif. 
There, also, vibrators and their use for densifying con- 
crete had been further perfected. In earth dam con- 
struction the use of sheep-foot rollers (specially de- 
signed) for compacting the fill and control of moisture 
content of the roller packed soil had been a contribution 
from the Bouquet Dam project of Los Angeles. The 
handling of wet concrete through pumps and pipe lines, 





up to 1,000 ft. and at 50 yds. per hr., denoted distinc- 
tive progress—this “Pumpcrete” process, an invention 
of Chain Belt Company, having been used in the new 
dam construction at Hartford, Conn., No. 5 Mississippi 
River Dam and elsewhere. 

As to pipes and pipe lines, Mr. Wiggin mentioned 
the established use of joint compounds for bell and 
spigot pipes and noted the advancing perfection and 
increasing applications of flexible jointing, involving the 
use of couplings employing live rubber gaskets, rings 
and bolts. The cement-asbestos “Transite’” had been 
receiving attention because of its corrosion resistant 
nature and the adaption of friction joints with rubber 
rings. Possibly the principal new development of great- 
est importance in pipe line construction had been the 
improvements in protective coatings (outside and in- 
side) which would insure the pipe against the unex- 
pectedly rapid tuberculation and depreciated carrying 
capacities which had been observed in so many instances 
to exceed the depreciation anticipated. Increasing use 
of cement or bituminous lined mains was assured, based 
on prevailing improvements. He thought the cement 
used in lining needed to be improved, or else the lining 
should be impregnated with a bitumen to check leech- 
ing of lime therefrom. 

In this same direction the developments in recondi- 
tioning of old mains and pipe lines were an important 
contribution to progress in that recovery and holding 
of values of investments in pipe lines, and reduced oper- 
ating (pumping) costs due to maintained low friction 
through non-tuberculated pipe lines was thus attain- 
able. New pipes were best lined and coated at the fac- 
tory, but existing mains of 30 in. or greater diameter 
had been entered, cleaned and lined with bituminous 
materials, hand brushed on; or, with sand-cement mor- 
tar applied by hand or machine. (For details see Sym- 
posium on Reconditioning Water Mains—page 208, 
WaTER WorKS AND SEWERAGE for June, 1935.) For 
old pipes of small sizes, removed from the ground or 
in situ, a new scheme (Tate Process) of cement lining 
was in successful use in England and Australia. It 
involved the use of a pipe cleaner and thereafter a 
mandrel which forced cement mortar to the walls of 
the pipe when pulled through 200 to 400 ft. sections 
of the main. His acquaintance, at first hand, with the 
procedure led him to think it to be practical, economical 
and worthy of consideration in American practice. (For 
more detail see “Application of Cement Mortar Linings 
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to Existing Mains in England”—page 209, WaTER 
Works AND SEWERAGE for June, 1935.) — 

“Developments in Water Distribution Practice” — 
By W. W. Brusu, Editor, Water Works Engineering, 
New York City. P 
~ Mr. Brush also stressed the progress made in pro- 
tective pipe coatings and linings as applied to distribu- 
tion system and also the growing interest in flexible 
‘oints with rubber gaskets to relieve traffic strains. Joints 
of this type were also now available for pipes of 2 in. 
diameter and under and were coupled by one simple 
union type nut on each end instead of several bolts. 
Also, rubber gaskets had been adapted to ball and 
socket joints. The newer developments in main clean- 
ing and applying protective coatings to recover and 
maintain useful life of lines he stressed as being worthy 
of especial emphasis and further investigation— (see 
pages 208 and 209—June issue of this magazine). 

Concerning valves and hydrants, a new non-chatter 
valve had been introduced recently which was designed 
to minimize wear between the disc and seat rings. A 
plug-type, non-sticking, small valve new in the field 
involved unseating of the plug at the first movement 
of the handle, resulting in positive and easy opening— 
closing being completed with the reseating movement. 
To operate large valves and gates, mobile (trailer) units 
involving a turning shaft operated through gears by 
an electric motor had been introduced to the field as a 
labor and time saving unit. To safeguard hydrants 
against collision, a removable steel plate protector had 
been perfected. 

Concerning developments in service piping and ap- 
purtenances, Mr. Brush named several. Amongst the 
more interesting was a boring machine for cutting hor- 
izontal holes through the earth, up to 24 inches diameter, 
for insertions of pipe under structures or pavement. 
To connect copper pipes there was a new braized or sol- 
dered joint, using silver solder—the coupling being set 
in place and sweated on with a torch. For pipe thaw- 
ing a specially designed transformer was being offered 
which was highly flexible in voltage and amperage 
output was adaptable to 25 and 60 cycle current 110 
to 550 volts. Its operation seemed to be very simple. 

As to meter improvements ; there had appeared a disc 
piston guaranteed to withstand hot water damage; to 
conveniently raise meters above the level of the service 
pipe the “copper-setter” was new and a “meter-mitten”’ 
of mineral wool was being offered by the same company 
to reduce frost damage at low cost. 

For pressure recording, a piston type instrument ac- 

curately records water hammer through automatic speed 
increase of the. chart, producing magnified pictures of 
pressure variations during the duration of the hammer 
eeffect. Power shovels and ditchers, equipped with Diesel 
engines to reduce operating costs, had appeared. Elec- 
tric motors, equipped with enclosed ventilating air cool- 
ing fans, had been offered as being less noise producing 
and more efficient per unit power input. In the oil 
engine field high speed engines (up to 1,200 r.p.m.) 
have been showing great economy over the earlier slow 
speed types. An interesting pump, new to him, was 
the so-called “Hydropress”—a multi stage centrifugal 
unit capable of building up pressures to 2,800 Ibs. that 
might be found of some special use in the field. 
_ Mr. Brush explained that he did not consider this 
first attempt at reviewing developments as complete, but 
it was a start which he hoped could be continued each 
year. 

“Developments in Water Purification and Treat- 
ment”—By Linn H. Enstow, Editor, WATER Works 
AND SEWERAGE, New York City. 
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Starting at the first steps, Mr. Enslow called atten- 
tion to recent low head aerator developments such as 
the International Cone Type Aerator, the Aeromix 
(Impeller Type) and the use of diffused air through 
coarse grained porous tubes—such as “Aloxite.” As 
to coagulating developments, the adaptation of improved 
mixing—(especially the mechanical flocculating devices ) 
—had represented the greatest advance and most rap- 
idly expanding practice, productive of major operating 
economy, since the introduction of the old fashioned 
mixing-chamber. Along with the “flocculator” had 
come the introduction of ferric-iron salts for increased 
efficiency and economy in coagulation practices. Amongst 
these iron salts, the earliest was chlorinated ferrous 
sulphate (chlorinated-copperas) which had been lately 
productive of decided improvement and marked econ- 
omies at Dallas, Tex., and more recently at Richmond, 
Va. Ferric-sulphate continued to be used at Provi- 
dence, R. I., and was to be used with softening at St. 
Petersburg, Fla., whereas ready prepared ferric-chloride 
continued in use at Los Angeles, Calif. (Wilmington 
Plant), and more recently at Greenville, Tenn., and 
elsewhere. At the Oklahoma City filtration plant chlor- 
inated iron was being produced from scrap iron and 
chlorine water from a W. & T. vacuum type chlorinator 
discharging upwards through the sewer pipe tower con- 
taining the iron. The use of this scheme and also 
chlorinated-copperas in sewage treatment was also 
increasing. 

In filtration practice the high velocity wash was being 
continued in use where conditions permitted and was 
reported economical. In other instances improved wash- 
ing had been secured by use of surface cross-wash 
piping installed at the bed surface similar to that de- 
veloped by Baylis in Chicago. Another method of 
securing more effective washing had resulted from the 
use of the lower gravity crushed anthracite coal (An- 
thrafilt) as a filtering media. Its principal feature was 
the satisfactory bed expansion obtained with about one- 
half the vertical rise of wash water required for sand. 
Anthracite had also been reported to give longer runs 
between washings. A highly interesting development 
of the year had been the coarse grained porous plate 
filter-bottom, introduced by Carborundum Company, to 
eliminate underdrain piping and the gravel bed. The 
current trend, as Mr. Enslow saw it, was toward coarser 
grained filtering materials and probably shallower beds. 
As much had been indicated by recent studies of. the 
A.S.C.E. Committee on Filtering Materials and others. 

In water softening the Zeolite process had become 
more interesting in the municipal field because of im- 
provements which had resulted in greater economies in 
salt consumption and in the cost of the Zeolite itself. 
Fully automatic operation of such plants had increased 
the dependability and economy of the process and, 
further, the proven ability of Zeolites to effectively 
remove iron and manganese, practically, had further 
increased their usefulness and adaptation in municipal 
practice. 

In the field of chlorination, pre-chlorination of raw 
waters continued to prove advantageous for one reason 
or another and its popularity had not waned. Keeping 
filter beds in good condition had been one of its most 
universal attributes. Many had used pre-ammoniation 
with pre-chlorination to preclude taste production and 
economize in chlorine consumption. In instances the 
ammoniation scheme had proved less effective than the 
application of small dosages of powdered carbon to the 
raw water or at the filters, or at both points. The use 
of ammonia had been more practical and economical on 
the whole when applied after filtration—sometimes fol- 
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lowing the post-chlorine application, provided taste pre- 
vention was not the problem whereas maintaining resid- 
ual in the distribution system without taste production 
was the chief end sought. The net result from the 
ammonia-chlorine process applied after filtration had 
been the important control of water quality in dead 
ends, reservoir and far reaches of the system. Thus 
had red-water or black-water or foul tastes and com- 
plaints due to putrefaction in dead ends been largely 
eliminated. Pipe line growths and even a form of 
tuberculation (such as reported at Utica, N. Y.), con- 
tinued to be held in check as the result of ammonia- 
chlorine treatment. It had also been reported that pre- 
chlorination ahead of Zeolite softeners at Utica, N. Y., 
had resulted in increased Zeolite capacity, assumedly 
the result of eliminating slime deposits which insulated 
the Zeolite grains. 

In taste control the use of powdered carbon continued 
to be the most universally effective scheme at filtration 
plants. Most effectively, it had been used in mild cases 
by being applied to the raw water and then supplemented 
by a secondary application just ahead of the filters, 
provided the severity of the problem increased. Carbon 
was becoming more continuously applied in very small 
dosages to the raw-water to check sludge putrefaction, 
improve coagulation and increase the palatability of the 
effluent. In severa! instances the simplicity of a ready 
prepared mixture of carbon and coagulant (“Black 
Alum”) had served normal requirements and additional 
carbon as needed had been applied just ahead of the 
filters. In conjunction with copper sulphate treatment 
of reservoirs, carbon had been applied shortly after- 
wards to adsorb the taste producing elements released 
by the dead algae. (See WATER WorKS AND SEWERAGE 
for May, 1935—p. 193.) 

For coppering reservoirs an effective scheme devel- 
oped at Los Angeles had involved the use of finely pul- 
verized copper sulphate discharged by a whirring speed 
spreader installed in the stern of the boat so as to broad- 
cast the powder over the water surface, thus securing 
uniform and high top concentration, with subsequent 
diffusion downward. For shallow shore line treatment 
the scheme seemed particularly interesting. 

In corrosion control, by alkalination of the water, it 
had become apparent that the pH value to be maintained 
for effective control was a “movable feast” and the 
proper value would be determined by the calcium bicar- 
bonate hardness (and no other) of the water. To obtain 
the protective thin film of calcium carbonate, so desired 
on the pipe walls, could be accomplished at a pH of 
7.8 in waters carrying 65 parts or better of calcium 
bicarbonate. Dealing with waters of lower hardness. 
the lime or soda addition must be raised to produce pH 
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values 8.4 and better. When, however, this hardness 
had been less than 25 or 30 parts, it had proved essen- 
tial to proceed to pH 9.5 or better in order to secure 
a different sort of protection—that of iron hydrate 
This was necessary because there was insufficient hard- 
ness to create a precipitation of the desired lime car- 
bonate film. In corrosion control, a small installation 
of interest had involved the discharging of a COrrosive 
well water through contact beds of crushed limestone 
or marble. As a result, much of the aggressiveness of 
the water had been spent in liberation of free carbon 
dioxide and attack on the calcium carbonate rather than 
the iron of the distribution and service piping. The car- 
bonate bed naturally required replenishing to replace 
that portion dissolved and carried into the pipe system, 

In the equipment field, amongst the developments 
there was the “Midget Chloro-Feeder” for automatic 
chlorination of very small supplies and on the other 
end was the variable feed Master Chlorinator of W. & 
T. with a capacity of 2,000 pounds of liquid chlorine 
per 24 hours through the single unit. For solution feed 
of hypochlorites, ferric chloride and other corrosive 
liquids the Phipps-Bird, all glass | and_ rubber, 
feeder had been further perfected and adapted to 
semi-automatic operation. Dry feeding equipment 
which involved no moving parts nor restricted 
orifices had been introduced by the Syntron Co—the 
rate of feed, controlled by vibrations of varying mag- 
nitude applied, caused the creeping of dry chemicals 
upward through a short inclined trough at the desired 
rate of discharge. In the course of development was 
another make of feeder which would control discharge 
by weight rather than by volume of chemical as was 
inherent with most dry feeders. During the year the 
improved Simplex type filter-rate controller had been 
placed on the market. The Impeller Type Aeromix had 
been adapted to serve as a softened water recarbonator 
merely by feeding flue gas to the air intake pipes of 
the aerator—thus, eliminating the need for compressor, 
scrubbing and diffusion equipment. 

The outstanding contribution to laboratory methods 
had been the development of a colorimatric test for dis- 
solved oxygen, as suggested by Dr. Isaacs of Columbia 
University and perfected by F. W. Gilcreas—(see page 
223, WATER WorRKS AND SEWERAGE for June. 

J. WaAttTeER ACKERMAN, Assistant General Manager, 
Consolidated Water Co., Utica, N. Y., by way of dis- 
cussion, reviewed the continuing results from the use 
of the ammonia-chlorine process, which had been re- 
ported on at the 1934 convention to be controlling 
tuberculation of the 12 mile supply line at Utica. He 
said that readings to determine the friction and change 
in capacity of the line had been continued at semi- 
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monthly intervals because of the ease and accuracy of 
taking them. The treatment had apparently continued 
to control tubercule formation throughout the whole 
of the first year and the coefficient was actually higher 
than that observed immediately after the cleaning. This 
contrasted markedly with the rapid drop which ordi- 
narily had taken place during the first year after each 
of several cleanings. Examination of the main interior 
revealed that a slick slime like film covered the surface 
instead of the usual tubercules. A section of shunted 
line had been installed to simplify following up observa- 
tions of the interior. Mr. Ackerman exhibited a curve 
comparing records of friction increases of previous 
years with those of the past year and said that the sus- 
tained capacity during 1934-1935 could only be ex- 
plained as due to the “sterile conditions within the line 
brought about by residual chlorine being maintained 
throughout its length of 12 miles which could only be 
had with the ammonia-chlorine treatment and not by 
ordinary chlorination. The water he said was soft 
(30 p.p.m. hardness) and aggressive, and pH aver- 
aged 6.8. 

Mr. Ackerman also referred to the recent installation 
of an automatic Zeolite plant on the smaller but hard 
supply at Utica. The plant was set to automatically 
deliver an effluent of the same softness as the major 
supply. Prechlorination had seemingly increased the 
capacity of the Zeolite plant as noted by Mr. Enslow. 


Symposium on Dams 


The following group of papers dealt with three im- 
portant dam projects in California. 

“The Bouquet Canyon Dam and Inlet and Outlet 
Pipe”—By W. W. Hurvsut, Engineer of Water Dis- 
tribution, Department of Water and Power, Los An- 
geles, Calif. 

Mr. Hur'but — an illustrated description of 
the Mono Basin project, now under construction, the 
Bouquet Reservoir and ‘Dam and the 3.5 mile steel 
aqueduct, connecting the new reservoir with the Los 
Angeles Aqueduct system, which serves as both inlet 
and outlet to the reservoir. The new line, he said, was 
all electric welded, was constructed of % in. to 1 1/16 
in. steel plate, and varied in diameter from 80 to 94 in. 
secause of the roughness of the country traversed, the 
construction had been very tedious and in spots ex- 
tremely difficult. Out of a group of 125 welders only 
7 could do some of the overhead welding. An accom- 
panying photograph shows the line crossing a road as 
it ascends the steep canyon slopes. For its whole length 
it is supported on piers and is literally st trapped to the 
slopes. 

Mr. Hurlbut described the methods of sand blasting, 
coating and painting the pipe and the unusual methods 
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put to use in its placement, jointing and support. The 
base protective coating was a phenol-resin and alum- 
inum paint had been used on the exterior because tests 
kad indicated its marked value in lowering heat absorp- 
tion. The method developed for detecting thin spots 
or pin-holes in the coating, involved the use of the high- 
voltage electric-spark brush. Carefully moved over the 
surface, imperfect coating was detected by sparking 
being noted between the coating and the brush bristles. 

In describing the construction of the earth-fill Bouquet 
Dam, Mr. Hurlbut enumerated as distinc‘ive features 
the designs of special sheeps-foot rollers (see picture) 
to compact the earth to a density containing 12 per cent 
water. The rollers were weighted to give the pre-de- 
termined optimum pressure of 500 Ibs. per sq. in. and 
16 trips were made over each new layer of soil fill. A 
new method had been developed on the project for testing 
soils from barrow pits and another for measuring its 
density after rolling. The dams had cost $2,860,000 
and the pipe line $1,250,000. 

“The Design and Construction of the Morris Dam” 
was described in a brief illustrated presentation by 
S. B. Morris, Chief Engineer and Manager of the Pas- 
adena (Calif.) Water Department, who was in charge 
of the project which was completed as the Pine Canyon 
Dam but dedicated as the Morris Dam by ex-President 
Hoover in honor of its Chief Engineer. 

Mr. Morris dealt principally with the unusual and 
difficult features of the project, on which low heating 
cements had been developed and density producing 
vibrators further perfected. The Caterpi!lar type gate 
was unusual. The spillway had been given special de- 
sign attention involving extensive experimental designs 
and tests. Much rough concrete, containing boulders 6 
in. and larger, had been used but had been so com- 
pacted that tests of pressure on the down stream side 
of the corewall were not greater than the tail water 
elevation. Numerous lantern slides from construction 
pictures told most of the story. 

Engineering Problems in Connection with the Rais- 
ing of the O’Shaughnessy Dam, San Francisco Water 
Supply” were recounted in a paper by L. W. Stocker, 
Engineer, Public Utility Commission, San Francisco, 
which was presented by F. W. RANDLeEtT, Engineer, for 
the Robert W. Hunt Company. 

Abatement of Pollution by Acid 
Drainage from Mines 

Reporting on accomplishments in the program of cor- 
recting water supply contamination by acid mine drain- 
age, E. S. Tispate, Chief Engineer, W. Virginia De- 
partment of Health, said that acidification of sources 





A Specimen of Up-Hill Construction of the Los Angeles Bouquet 
Aqueduct Showing Steel Truss and String Girder, Method of 
Support used. (Described by W. W. Hurlbut.) 



























































Six Sheep-Foot Compacting Rollers at Work on Earth Fill of 


Bouquet Dam. (Described by W. W. Hurlbut.) 


of water supply by mine water had been costing munici- 
palities on the affected streams about $800,000 per 
year for alkali required in treatment—involving the use 
of about 3,000,000 pounds of soda ash per year. Of 
the total sulphuric acid discharged from coal mines, 
inactive mines had contributed about 15 per cent, where- 
as, 53 per cent (about 2,000,000 Ibs. per day) came 
from abandoned workings. The mine sealing work 
had, therefore, been largely directed to abandoned mines, 
with the result that 215 had been sealed to exclude air 
and thereby oxidation of sulphide sulphur to sulphuric 
acid. Tests thereafter had indicated a 75 per cent re- 
duction in acid production in such mines and the net 
acid reduction in streams had amounted to about 12 
per cent—roughly 223,000 Ibs. less of sulphuric acid 
discharge per day. Mr. Tisdale felt that the cost of 
mine sealing should be borne by the Federal government 
and also plans should be laid to maintain the seals placed 
and extend the work started. The value of sealing 
abandoned workings had been proven, and now further 
studies to evolve a scheme for active mines was needed. 

E. W. Lyon, W. Va. Department of Health, who had 
had charge of the W. Va. program, said that it cost 
far less to seal and maintain seals than it did to neu- 
tralize the acid with lime. The average cost per mine 
sealed had been less than $1,000. 

F. H. WartnG, Chief Engineer of the Ohio Depart- 
ment of Health, under whose direction the Ohio work 
had been conducted, said that 4,000 mine openings in 
Ohio had been sealed at the rate of 300 to 400 per 
month at a net average cost of $63.00 per opening. Mr. 
Waring said that further expenditures seemed war- 
ranted and a $2,500,000 appropriation had been re- 
quested from the Federal authorities. 


Safe Practices in Chlorine Handling 

Reporting for the “Committee on Hazards to Plant 
and Personnel from Chlorine and Other Water Supply 
Chemicals,” M. C. Smith, as Chairman, reviewed briefly 
its first report, which had been limited to chlorine han- 
dling. The report incorporated recommended practices 
and suggestions for safe practice in the use of chlorine 
and handling of sound containers; the handling of con- 
tainers with leaking valves; first aid measures to be 
taken by employes and doctors ; maintenance and proper 
use of gas masks; design of chlorine and chlorinator 
rooms. (The report is available in mimeographed form 
upon request to M. C. Smith, Engineer of Water, Rich- 
mond, Va., and will probably be printed in the Journal 
of the A.W.W.A. as an interim report, after which 
it will be subject to revisions and additions before print- 
ing as a complete and final report—possibly in the pro- 
posed revised Water Works Manual.—Editor.) 
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Frederick N. Connet, Engineer- 
Inventor, 1899-1935 


Frederick N. Connet, for many years Chief Engineer 
of Builders Iron Foundry, died in retirement at his 
Providence, R. I. home on June 18th in his 68th year 
of a life of many accomplishments. 


Mr. Connet was born in Flemington, N. J., on Octo- 
ber 16, 1867, and was graduated a mechanical engineer 
by Steven’s Institute in 1899. He went to work imme- 
diately thereafter in the shops of Builders Iron Foyn- 
dry, from which position he literally climbed to the top 
and about 5 years ago retired as Chief Engineer of this 
company, which he helped make famous for its pioneer- 
ing work and developments in the water and sewage 
fields. 

Mr. Connet’s many inventions in the field of hydraulic 
engineering, on which 30 patents were issued to him, 
linked his name with those of the great Italian scientist, 
Venturi, and America’s eminent Clemens Herschel, who 
put to practical use Venturi’s flow measuring principles 
for liquids and gases, by inventing the now universally 
used Venturi Tube. It was Mr. Connet’s invention of 
an automatic flow integrating and totalizing register for 
the new Venturi Tubes which made of them instruments 
possessing a genuinely practical value. This was his 
contribution to the three important steps which made 
Venturi meterization the universally applied and depend- 
able method of measuring flow of fluids that it has come 
to be. The late J. Waldo Smith, an eminent American 
hydraulic engineer, once described Connet’s contributions 
as “being more helpful to water works men than any 
invention of which I know.” 


In 1907 Mr. Connet obtained patents covering the 
first rate of flow controller to be activated by Venturi 
Tube effects transmitted to the control mechanism and 
throttle-valve. This basic principle of Venturi rate con- 
trol is now universally applied to water filtration, sew- 
age aeration and steam flow. He invented chemical 
feeders of an automatic type to respond to flow changes 
and also developed many other useful devices (several 
covered by basic patents), amongst which was the re- 
versible flow meter now coming into increasing use. 

For his prowess and contributions to the advancement 
of hydraulic engineering, Mr. Connet received a medal 
from the Franklin Institute. He was a_ prominent 
member of the American Society of Mechanical Engi- 
neers and the Providence Engineering Society. 

Acknowledgment.—To Chas. G. Richardson, former 
assistant to Mr. Connet, who succeeded to the position 
from which he retired, we are indebted for the infor- 
mation used in this all too brief account of the attributes 
of one who has contributed so much to the practical 
— of water works and sewerage practices.— 
“ditor. 


v 
Cast-Iron Pipe News (Very Good News) 


A recent release from the Public Works Administra- 
tion evaluates improvements in the heavy goods indus- 
tries. Among those that have benefited from Public 
Works Construction, the cast-iron pipe industry makes 
an interesting showing: 

Employment in the cast-iron pipe industry rose 87 
per cent (from 5,800 in March, 1933, to 11,000 in 
March, 1935), while PWA water works and sewerage 
projects, alone, furnished the industry with $15,627,000 
worth of orders. This compares with a $21,000,000 
value on the total output of the cast-iron pipe industry 
during the year 1933. 
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Harlem Valley State Hos- 
pital — Sewage Treatment 





















SPRING MEETING NEW YORK STATE 
SEWAGE WORKS ASSOCIATION 


held its Spring meeting in Poughkeepsie, N. Y., 
on May 24th and 25th, with a recorded attendance 
of 150 members and guests. 

The first day was devoted to the technical program, 
luncheon and dinner-dance. The high-light of the 
luncheon was the entertaining and humorous speech by 
Poughkeepsie’s jovial Mayor, George L. Spratt, who 
said that he had much in common with the famous Jack 
Spratt, and also Little Tommy Tucker, because he had 
learned that one of the many duties of a Mayor was 
that he was expected to “sing for his suppers’—all of 
which was hard on his “Humpty Dumpty” waist line. 

The second day opened with the “Sunrise Breakfast,” 
followed by the Question Box and Round Table Dis- 
cussion over the coffee-cup and behind a comforting 
panatella. The remainder of the day was devoted to 
an inspection tour of the sewage treatment works of 
the Hudson River Hospital at Poughkeepsie; the State 
School at Wassaic; the Harlem Valley State Hospital 
at Wingdale. The latter, the most modern of the State 
Hospitals, is served by a just as modernly designed and 
equipped sewage treatment works of the activated sludge 
type. Here the 93 members and guests were luncheon 
guests of the hospital staff. Late in the afternoon many 
visited the new Fishkill Creek Plant of Beacon, N. Y., 
which has been constructed as a TERA project. 


Tet New York State Sewage Works Association 


Business Meeting 


President Morris M. Cohn, Presiding 


At the opening session it was announced by Secre- 
tary Bedell that 50 members had been added since the 
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January meeting to swell the total membership to 350, 
which maintained the position of the N. Y. S. S. W. A. 
as the largest in the Federation of Sewage Works Asso- 
ciations. It was also announced that the Fall meeting 
scheduled for October 4th and 5th at Schenectady was 
to be a joint meeting with the New England Sewage 
Works Association at which 30 manufacturers had al- 
ready applied for exhibit space—the usual spring exhib- 
its having been postponed so as to be available for the 
larger joint meeting at Schenectady. 

In reporting for the association's Committee on Re- 
search, the Chairman, Prof. Thorndike Saville, stated 
that it had been decided not to have a research program 
conducted as an association enterprise, but rather to have 
the committee serve as an agency in the coordination 
and evaluation of research and experimentation in which 
members of the association were interested or had taken 
a part. 


Papers and Discussion 


“Settling and Filtering of Activated Sludge Efflu- 
ents at the Chicago (North Side) Plant”—S. I. Zack, 
Sanitary Engineer, Filtration Equipment Corporation, 
New York City. 

In a well-prepared paper Mr. Zack reported on a 
7-month study conducted at Chicago’s North Side Acti- 
vated Sludge Plant, involving a study of the efficiency 
of a Laughlin Up-Flow Magnetite Filter as an adjunct 
to the usual activated sludge process, or in modifying the 
process and plant design so as to effect economy in con- 
struction, operation, or both. The Laughlin filter used, 
suspended around the inside periphery of a 20 ft. diam- 
eter clarifier, was 3 ft. wide and had a capacity of 








Left to Right: Harlem Valley State Hospital. (1) Final Settlers with sludge pumping and chlorinator house beyond; (2) Simplex 
type aerators (16 units); Hudson River State Hospital; (3) Primary Clarifiers, enclosed in glass covered house; (4) Screen, pump 
and chlorinator house, clarifier enclosure beyond; (5) Group at the Wassaic State School Plant. 
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Wellington 


neers, New York City. 
1 m.g.d. or better. In the demonstration tests varying 
degrees of aeration and varying settling periods were 
tried. Under the several conditions the capacity of the 
Laughlin Magnetite filter was determined, as also were 
the head losses, efficiency of solids removal, and the 
overall purification resulting. 

Conclusions drawn by Mr. Zack indicated that it was 
practical to far exceed the Chicago design rates (1200 
gal. per sq. ft. per 24 hrs. average rate of flow through 
the final clarifiers) and rely upon the Laughlin Filter to 
insure a dependably clarified final effluent. The unit had 
proved adaptable to straining out of the sludge otherwise 
passing through the clarifiers when practicing under- 
aeration in the activated sludge process. Normally 4 to 
5 parts of suspended particles (and the same B.O.D. 
content) passed the filter at rates of 2 gals. per sq. ft. 
per min., and only 8 to 10 parts of suspended matter 
(with like values in B.O.D. of effluent) were discharged 
when the settling rates had been almost tripled to 3500 
gal./sq.ft./day and a filtering rate of 3 gal./sq.ft./min. 
maintained. Filtering rates had been maintained also at 
4 gal./sq.ft./min. as an average (with rates up to 6 gals. 
for short periods) and had proved practicable. The 
effluent, even under those conditions, had contained but 
15 parts of suspended solids and B.O.D. Positive re- 
movals of suspended solids up to 100 p.p.m. had been 
effected practicably on individual days, during which 
time the average maintained for the period of days had 
been 25 parts. As to the head losses through the up- 
flow automatic continuously cleaned Laughlin unit, Mr. 
Zack reported only a normal maximum of 3 inches (of 
water) had been observed at the highest average con- 
tinuous rate of 4 gal./sq.ft./min. The effluent required 
in the automatic washing operations had been 3 to 10 
per cent of the flow. The wash-water, carrying on the 
average 250 p.p.m. suspended matter (1100 max.), was 
returned to the crude sewage. 

The Chicago demonstrations, concluded Mr. Zack, had 
indicated the value of the Laughlin unit in its adaptation 
to overloaded existing plants, with deficient aeration or 
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final clarifier capacities, and could be substituted as more 
economica! than plant enlargement. Also the possibjjj. 
ties of designing for smaller capacities, and reduced 
aeration, with dependence placed on the filter to main. 
tain an effluent of a quality equal, if not superior, to 
those discharged from plants of normal design, was 
stressed by Mr. Zack. 

_ WELLINGTON Donacpson, Consulting Engineer, New 
York City, apologized for not having prepared the dis. 
cussion expected. He was of the opinion that every 
operator of activated sludge platts would appreciate a 
straining out filter of some kind oa the discharge end of 
the plant to take up prevailing deficiencies in effluents, 
He believed that strainers or filters of some type would 
also prove a valued adjunct to sprinkling filters as wel} 
as chemical precipitation—especially some type of auto- 
matically cleaned filter, such as was the Laughlin unit, 

C. C. Acar, Senior Engineer, New York Department 
of Health, Albany, N. Y., commented on the fact that 
the appearance of effluents from sewage plants was as 
important in many respects as were the qualities revealed 
in laboratory reports. ‘The laymen could only appre- 
ciate what he could see and therefore the popular appeal 
of the visible appearance of plant effluents was not to 
be lost sight of. At Rockville Center, L. I., the rate 
through the final tanks was 1800 gal./sq.ft./day, and 
there the effluent was being filtered through vacuum type 
filters with comparable results to those reported by Mr. 
Zack. The plant, designed for activated sludge, was 
operating as a bioflocculation plant. 

C. A. Hotmgutst, Chief Engineer, N. Y. State De- 
partment of Health, said that he had seen the Laughlin 
filter in operation on the Chicago tests and was very 
much impressed with the demonstration. The use of the 
photo-electric cell in automatically controlling the depth 
of sludge blanket in the clarifier was particularly inter- 
esting to him as a practical control scheme. 

S. L. Totman, Engineer, Jeffrey Manufacturing Co, 
Columbus, O. (formerly in charge of the North Side 
Chicago plant for 3% years), stated that experiments 
there had disclosed 2,000 gal./sq.ft./day to be the upper 
loading limit of the final clarifiers if an effluent averag- 
ing not more than 15 to 20 p.p.m. suspended solids was 
to be had. In the design the limit assumed was only 
1200 gal./sq.ft./day. 

“Pumping Sewages and Sludges”—HeEnry Ryon, 
Senior Engineer, New York Department of Public 
Works, Albany, N. Y. 

Mr. Ryon in a highly practical manner discussed the 
various types of pumps available in the sewerage field 
and gave the good and the undesirable features of each. 
Ejectors, involving compressed air for operation, had an 
enviable record of dependability and !ow maintenance 
costs but were inefficient in power consumption and 
therefore only favored in special cases—small flows in 
particular and for underground locations. As to cen- 
trifugal type pumps, the closed impeller type, with 
higher efficiencies, was to be avoided in favor of the 
lower efficiency open impeller pumps. The latter type 
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had been considerably improved in recent years, a pump 
equipped with a worm feed to cut up solids and force 
them into the impeller being a recent meritorious inno- 
vation, of one manufacturer. Enamel-coated iron im- 

ellers seemed to be as satisfactory as bronze and were 
claimed to be more efficient. Non-clogging centrifugal 
pumps will give efficiencies from 35 per cent for small 
units to 65 per cent for large ones. 

Mr. Ryon pointed out the advantages of non-sub- 
merged pumps. In vertical pump installations an ad- 
vantage lay in purchasing the shaft, pump and motor, 
attached by the makers to a vertical shaft support and 
shipped as a unit. As to bearings, he thought there was 
little to choose between ball or sleeve bearings, but the 
part of the shaft passing through the stuffing box should 
be of bronze, or else covered with a bronze sleeve, to 
better keep the packing in good condition. As to stuf- 
fing box seals, clean water was preferable to sewage in 
keeping the packing free of grit. Variable rates of 
pump discharge from collecting wells had been procured 
in some cases by use of pumps operated by variable 
speed motors, but it was his opinion that an automatic 
cut-in and cut-out of pumping units of various capaci- 
ties, operating at the full normal speed, was the more 
practical and economical scheme of the two. Such an 
installation was to be seen at the new Harlem Valley 
Hospital plant the next day. 

In any sewage pumping installation it had been proven 
unwise to calculate too closely on friction head and 
specify motors too exactly. One weakness was usually 
the heating of theoretically ample but in practice turned 
out to be undersized motors, which liberal allowances 
in motor size would avoid—all without added cost for 
power consumed. On the design of pump suction lines, 
Mr. Ryon gave some valuable pointers and warned 
against the common suction header and the use of other 
than flat top eccentric reducers at the pumps to preclude 
air binding. 

Discussing the pumping of sludges, Mr. Ryon recom- 
mended reciprocating types of pumps in preference to 
centrifugal units—especially so in small plants. Present 
practice seemed to favor the use of wide diameter plun- 
ger type pumps with variable stroke control, in pref- 
erence to the diaphragm type. The speed of the plunger 
pump should not exceed 30 to 35 strokes per minute to 
avoid vibration, notwithstanding the higher speeds which 
have sometimes been recommended by manufacturers. 
Ball valves seemed to be less subject to clogging than the 
flap type. Mr. Ryon pointed out that a shut-off valve 
on the discharge line should be located between the air 
chamber and the pump in order to preclude sludge flood- 
ing back through the pump or valve chamber when 
opened for inspection or cleaning. Friction created by 
thin sludge was about that of water, whereas, with heavy 
sludges, it would be as much as 1.5 times that of water. 

G. H. Gaus, Engineer, American Well Works, New 
York City, in discussion, commented on the tendency of 
engineers to design pumping facilities for too long a 
period in advance—frequently 20 years. This practice 
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created unnecessary expense, motor overloading in some 
cases, and too high operating costs in early periods of 
operation. Purchase of impellers for immediate require- 
ments and substitution of higher capacity impellers in 
later years was the more sound and recommended pro- 
cedure in modern practice. 

L. L. LANGrorp, Engineer, Pacific Flush Tank Com- 
pany, New York City, said that he thought that air 
chambers should be provided on the suction side as well 
as on the discharge side of sludge pumps. “Slapping” 
in sludge pumps indicated a markedgthinning of sludge 
and therefore the time to discontinte pumping. The 
recommendation made by Mr. Ryon, that oversized mo- 
tors always be provided on sewage and sludge pumps, 
was to his mind worthy of particular emphasis. 

H. W. Tay tor, Consulting Engineer, New York City, 
related his experiences with manually operated ejector 
pots for sludge transfer at small plants and found them 
almost fool-proof. 

“Effects of Sewage Gases on Concrete”—Dr. A. F. 
Pistor, Chief Chemist, Inertol Company, New York 
City. 

Dr. Pistor presented a review of cases wherein con- 
crete structures had been attacked by sulphuric acid 
produced from hydrogen sulphide in sewer gases, which 
was changeable to septization of sewage and consequent 
sulphate breakdown to produce hydrogen sulphide. He 
referred to the value of effective ventilation (where 
practicable) and to chlorination as a suppressor of sep- 
tization, as two correctives for the destructive effects 
known as “gas attack.” Each had its limitations, how- 
ever, and the more certain remedy was the protection of 
the surfaces of the concrete with some material imper- 
vious to acid penetration. The most effective material 
would be that of the qualities of Inertol, which would 
penetrate the concrete surface and therefore was best 
applied to new and dry concrete, but capable of being 
renewed without great difficulty. 

H. W. Taytor, thought that good concrete was the 
first requirement in resisting attack by weather, sewage 
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or sewer gas. He would not use concrete for sewers, 
however, without some protective coating applied. 
Torch drying of new concrete was held to be impor- 
tant before application of Inertol. He had used it with 
success on tank walls and the underside of roofs of 
sludge digesters and on steel work around sewage plants. 
At a new plant he was planning a short period aeration 
providing 0.1 cu. ft. of air per gal. in an attempt to 
check septization and sulphide production. 


“Experiments on Settling and Filtering of Raw 
Sewage vs. Settling Alone”’—Dr. W. Rupotrs, New 
Brunswick, N. J.; J. H. BRENDLEN, Research Engineer, 
Filtration Equipment Corporation, and Wma. T. Car- 
PENTER, Chemist, Department of Sanitation, New York 
City. 

The paper delivered by Dr. Rudolfs, constituted a 
presentation of the results from a small plant study of 
the efficiencies of two parallel clarifiers handling New 
York crude sewage at varying rates of flow (detention) 
—one tank being equipped with a Laughlin Up-Flow 
Magnetite Filter at its periphery. The idea was to de- 
termine the enhancement of solids removal by use of the 
filter under norma! settling periods and to study the 
feasibility of, and the extent of, reduction of capacity 
of settling tanks by equipping such with the filter. 

In summarization: The results from a 2 hr. period of 
sedimentation could be matched or bettered with a 1 hr. 
period through the tank supplemented by filtration. The 
filter removed approximately the same solids and B.O.D. 
content at all filtering rates tried between 0.56 and 3.37 
gal./sq.ft./min.—tlg last being a little better than 200 
million gals./acre/day. The head loss through the filter 
had varied between 1 and 3 inches during these rates. 

The practical significance of the results, as stated by 
Dr. Rudolfs, seemed to be the ability of a filter equipped 
plant to handle highly variable (seasonal!) loadings with 
a constancy of efficiency, regardless of the design rat- 
ing, provided it be 1 hour upwards. Likewise, the abil- 
ity of the Laughlin filter to handle uncoagulated sewage 
or chemically precipitated sewages at will was of prac- 
tical significance. The other significant fact was the 
utility of the filter in bringing up to efficiency plants 
now under capacity in respect to sedimentation alone 
or in conjunction with secondary treatment with or 
without the aid of chemical treatment. 

Ricuarp H. Goutp, Chief Engineer, Department of 
Sanitation, New York City, in discussion, stated that 
experience gained in water works practice was seem- 
ingly becoming a useful guide in sewage treatment. He 
believed that there was a future for small clarification 
(settling) units supplemented by filtration. It appeared 
to him a sounder economic scheme in practicing chemical 
treatment or plain sedimentation, than was the adher- 
ence to larger tanks unsupported by the more certain 
filtration step. 

WELLINGTON DoNa.pson, Consulting Engineer, New 
York City, said that he was in accord with Mr. Gould’s 
ideas and it was of considerable interest to consider the 
value of shallow filtration (straining) as a stop-gap for 
irregularities in performance and thereby productive of 
more uniform effluents. The halving of settling capaci- 
ties was another outstanding advantage and the Laugh- 
lin filter with its low head loss and self-cleaning features 
was a distinctive contribution. 

“Construction of Sewage Treatment Plant With 
Work Relief Funds”—Rosert C. WHEELER, Consult- 
ing Engineer, Albany, New York. 

Mr. Wheeler told of the Beacon Sewage Treatment 
Plant project (700,000 g.p.d.) which had been financed 
as a work relief project through TERA. Interestingly 
the allowance for materials had been computed as 30 
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per cent of the work relief payroll for the entire cit 
and not confined to the labor cost on the plant alone 
The estimated cost of the plant, inclusive of an allow- 
ance of 30 per cent additional labor cost, had been 
$57,000, but the probable cost would be $66,000 repre- 
senting a 16 per cent increase. The actual out of pocket 
cost to the city of Beacon, however, would be only ap- 
proximately 50 per cent of the estimated cost of the 
project and therefore represented a sound “buy” for the 
city. 

W. R. Copecanp, said that, in Connecticut, FERA 
projects had been more inviting to municipalities than 
PWA projects because the former gave more away, 
Experience had shown relief labor cost to be 60 per cent 
of materials cost. 


Symposium on Plant Operation 


“A Day at a Sewage Treatment Plant”—Frayx 
McCann, Assistant Engineer, Hudson River State Hos- 
pital, Poughkeepsie, New York. 

Mr. McCann told of the routine of the day at the 
hospital plant where disinfection was had by prechlo- 
rination alone and maintenance of 0.4-0.4 p.p.m. residual 
which had resulted in Coli free effluent discharged not 
far removed from the raw water intake of the Pough- 
keepsie filtration plant. 

“Experiences at the Newark (N. Y.) Sewage 
Treatment Plant”—T. J. Smiru, Chief Operator, Sew- 
age Treatment Plant, Newark, N. Y. 


Mr. Smith said that the major changes made to the 
recently built activated sludge treatment plant at New- 
ark involved adoption of two stage sludge digestion— 
the primary digester being equipped with a “Turbo- 
Mix” unit and the secondary having no mixing. The 
high speed gas engine, generating power for air blow- 
ing, etc., had been replaced by a slower speed engine 
with good results. The sludge return pumps had been 
replaced with Rumsey plunger pumps. Considerable 
trouble had been had in the early stages with hydrogen 
sulphide in the digester gas and poor quality of super- 
natant liquor. At present the sulphide content of 0.3 
per cent in the gas was causing no difficulty in gas en- 
gine operation. To reduce the volume of supernatant 
liquor they had evolved a scheme of mixed crude and 
activated sludge concentration to 6000 gals. per million 
treated. The scheme involved chlorination of the mixed 
sludge drawn from the primary clarifier into the small 
water separating tank. The sludge volume reduction, 
together with the introduction of stage digestion, had 
resulted in a supernatant liquor containing only 0.27 
per cent suspended solids as against 2 per cent previ- 
ously. In the first stage digester volatil! matter was be- 
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duced by 42 per cent, with an added 12 per cent 


ing re ; ( 
reduction secured in the second stage digester. 
Experience had shown that only between 700 and 


1000 parts of suspended solids could be carried in the 
aeration tanks supplying a 10 hour period of aeration. 
The plant is equipped with air blowing plates and paral- 
lel revolving Dorr paddles provide economical agitation. 
Studies had revealed that same reduction in air con- 
sumed was made possible by rotating the paddles against 
the rising air rather than with it. 

Experiments conducted with activated carbon added 
to the crude sewage (35 lbs. Nuchar per m.g.) had re- 
duced hydrogen sulphide in the gas and primary clari- 
fer scum formation by 75 per cent. Sludge dewater- 
ing had apparently improved as had the odor. There 
had been no noticeable effect on gas yield in the sludge 
digestion nor had the carbon 
proved of value in the reduc- 
tion of air required to oxi- 
dize the settled sewage. Fer- 
ric Chloride had also been 
used experimentally in an 
attempt to improve the acti- 
vated sludge condition and 
to assist activation. The nor- 
ma! effluent now contained 
but 7 p.p.m. suspended solids 
and 8 p.p.m. B.O.D. value. 
The power value of the di- 
gester gas had gone up to 
600 B.T.U., thus requiring 
less for gas engine operation. 

Concerning costs Mr. 
Smith reported a reduction 
in operation costs to $17.90 
per m.g. in 1934 (inclusive of the expense of the new 
Clark gas engine and the Turbo sludge mixing equip- 
ment) and a total cost of $36 per m.g. when treating the 
average flow of 0.76 m.g.d. 

“Experiences with Activated Carbon at Garden 
City, L. I.”—A. H. Rocers, Superintendent of Public 
Works, Garden City, L. I. 

Mr. Rogers’ paper (read by C. C. Agar) set forth 
the effects of adding powdered activated carbon to the 
crude sewage during the past winter. The dosage of 
40 Ibs. of Nuchar per million (added to the sludge be- 
ing transferred to the digester) apparently produced an 
increase of 6 deg. F. in temperature of the digester con- 
tents and a stimulated gassification was noted. Addition 
of the carbon to the crude sewage only, and at the same 
rate, did not increase removal of settleable solids, seemed 
to render the sludge more liquid and lessened the greasy 
scum accumulation on the settler surface. The sludge 
rose in large chunks with extended holding, however. 
Passing through the tanks some of the carbon, and ap- 
parently absorbed greases, choked the sand filters and 
a winter scraping was necessary. The results did not 
seem to warrant use of carbon in the crude sewage nor 
did it materially improve the quality of sludge drawn 
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from the digestion tank in the spring. The sludge did ~ 


not dewater any better and was odorous, but the dura- 
tion of the test was probably too brief to be considered 
a fair test. ‘ 

Dr. Rupoirs explained that increased organism ac- 
tivity resulting from carbon additions would result in 
sludge temperature rise. Carbon seemed advantageous 
when sludge digestion capacity was deficient, but proved 
of little benefit under properly balanced sludge diges- 
tion conditions. Added to crude sewage it would ab- 
sorb greases and thereby reduce the grease scum, but 
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otherwise did not reduce suspended solids passing 
through the settlers. 

“Grease Removal at Hamilton, N. Y.”—LeEon 
WALDRON, Superintendent of Water and Sewers, Ham- 
ilton, N. Y. 


Mr. Waldron told of the Hamilton grease removal 
scheme which involved roughly 0.1 cu. ft. per gal. of 
air applied to the sewage through “Aloxite” diffusors 
located in a channel equipped with grease pockets at 
the sides. 


Question Box Topics 


In the discussion of questions deposited in the “Ques- 
tion Box,” conducted by C. C. Acar at the Sun Rise 
Breakfast, the following are some of the points that 
were developed. 


Concerning protective coatings for concrete and metal 
work, K. T. Fezer (Inertol Co.), in answering the 
question as to the resistance of Inertol to gasoline and 
benzene fumes in sewers, stated that vapors would not 
condense sufficiently above the flow line in sewers to 
remove Inertol coatings. G. E. Boyp (Wailes, Dove, 
Hermiston Corp.) said that tar base coatings were much 
superior to asphaltic coatings and hot applications were 


‘more protective than cold ones where surfaces could be 


properly dried first. To prevent underground attack 
such coatings should be 1/16 in. thick. A. H. Hare 
(Brighton, N. Y.) reported unsatisfactory experiences 
with emulsified asphalt which had peeled off under 
water. T. J. SmitH (Newark, N@y.) reported suc- 
cessful use of Inertol on concrete work and “Rust-Void” 
on steel. 

Concerning the relative cost of 1 hour settling tanks 
equipped with the Laughlin filter as against the cost of 
a 2 hour capacity tank, S. I. Zack (Filtration Equip- 
ment Corp.) replied that the smaller unit and filter 
would in some cases be somewhat more expensive ini- 
tially and also in operation, but since the resuits would 
be more uniform and dependable that would be a factor 
in the evaluation. 


Concerning effectiveness and economy of pre-chlo- 
rination of sewage as against post chlorination, L. H. 
ENSLow, representing The Chlorine Institute, presented 
some of the fundamentals of sewage chlorination and 
concluded that pre-chlorination was to be favored in the 
majority of cases involving sedimentation and chlorina- 
tion. For odor control and protection of masonry’ sew- 
ers, as the primary requirement, he predicted a favor- 
able outlook for chlorinated-iron made by passing chlo- 
rinator discharge continuously upwards through a tower 
filled with iron scrap, or old tin cans, to produce ferrous 
chloride. This scheme of “indirect-chlorination” had 
merits surpassing direct chlorination for the purpose of 
destroying hydrogen sulphide and was more economical. 
With the chlorinated-iron the volatil sulphide would be 
“fixed” as ferrous sulphide, and could be applied at any 
desired point on the sewer, or at the treatment works. 
No danger of ill effects from an overdosage had to be 
considered as was the case with chlorine ahead of acti- 
vated sludge plants. In the latter, or in connection with 
sprinkling filter plants, and sludge digestion, the iron 
added would prove of additional benefit, such as im- 
proved flocculation, more efficient settling, and improved 
digestion and sludge dewatering and less odor there- 
from. The digester gas would be free of sulphide or 
practically so and the supernatant liquor freed of col- 
loidal sludge particles. On the whole, iron in moderate 
dosages might well be looked upon as a “tonic” for the 
sometimes “inhuman” sewerage system, as it has been 
so long used in connection with the human system. 
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MECHANICAL FILTRATION OF SEWAGE 


By PHILIP B. STREANDER 


Watson & Streander, Engineers, 
New York, N. Y. 


ECHANICAL filtration of sewage dates back to 

the year 1883 but passed from favor with the 

advent of biological methods of treatment. In 
recent years interest in the mechanical filtration of sew- 
age has again been revived. With the development of 
chemical sewage treatment it has been found that usually 
economies can be effected and better results ensue if the 
detention time in the settling tanks is reduced and filtra- 
tion (straining) of the effluent is practiced. 

Laughlin in his experiments in recent years at Dear- 
born, Mich., found filtration highly desirable. And the 
writer found in his experiments on chemical treatment 
(1932-1933) that the inclusion of a filter materially in- 
creased the efficiency of treatment and markedly reduced 
the required dosages of the coagulating chemicals and, 
consequently, the cost of treatment. Killam at Atlanta 
and others experimenting with the chemical treatment 
of sewage have had more or less similar experiences. 
Therefore it appears that mechanical filtration will be 
included in many of the chemical treatment and other 
types of plants now being contemplated. It is for this 
reason that the status of filtration of sewage is being 
presented in this @gticle and the available methods and 
equipment for filtration is being discussed. 


Filter Hydraulics 


In filtration practices the sum total of the pressure 
required to force a liquid through a porous fine grained 
filter medium, and the accumulated substances on the 
filtering side, is referred to as the loss of head. This 
loss of head varies depending on the kind and charac- 
teristics of the filter medium, the thickness of the filter 
bed and the thickness of the layer of material (impuri- 
ties) accumulated in or on the filter bed. The loss of 
head through a clean filter bed is referred to as the 
initial loss of head and the losses through the filter bed 
and the accumulated layer on the filtering side, as the 
final loss of head. The final loss of head for shallow 
sewage filters (3 to 12 inches depth of bed) will range 
between 3 and 18 inches depending on the type of bed 
used. It is analogous that the amount of wash water 
used will be decreased by increased final loss of head, 
because the periods between washings are increased. 


Filtering Materials and Types of Filters 


Filters available for the filtration of sewage effluents 
are the fixed filtering medium type, represented by the 
mechanically cleaned downward and upward flow types, 
the backwash type (a modification of the type used in 
water plants) and the flexible filtering medium type, 
represented by vacuum filters. Filtering materials, most 
appropriate, depend upon the type of filter and material 
to be filtered. They consist generally of silica sand, fine 
coal (anthrafilt), crushed iron ore (magnetite sand), or 
paper pulp, deposited on a traveling cloth, supporting 
membrane. 


Upward Flow Type Filters 


The upward flow filter of the Laughlin type (Fig. 1) 
uses a crushed iron ore, known as “magnetite sand,” of 
a size ranging between that passing a number 10 mesh 
and retained on a number 23 mesh sieve, supported on 
horizontal non-corrosive screens laid on rectangular 
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SECTION THev CLEANER 


Fig. 1—Laughlin Upward Flow Mechanically Cleaned Filter— 
Suspended Within Settling Tank. (Above) Section Through 
Filter. (Below) Detail of Cleaning Mechanism. 


bars. The depth of the bed is about three inches. With 
this type of filter bed it is practically compulsory to use 
a filter media of high specific gravity, such as crushed 
iron ore, otherwise comparatively low losses of head 
(upthrust) would tend to lift the sand and cause “breaks 
or boils” in the bed and in consequence a “leaking” fil- 
ter. For this reason the final loss of head on this type 
of shallow bed, or any other shallow type of bed, is 
generally limited to not more than 6 inches. The initial 
loss of head is also low, due to the coarseness and shal- 
low depth of the medium and generally does not exceed 
one inch. 


The cleaning mechanism of the Laughlin filter extends 
across the full width of the bed and consists of the 
cleaner housing and the waste wash water compartment 
or sump (See Fig. 1). A solenoid is mounted inside 
the cleaner housing above the top of the bed. This 
solenoid is oblong in shape, has a center slot and is 
energized by a timing switch which intermittently makes 
and breaks the flow of current. This making and break- 
ing alternately lifts and drops the heavy magnetic ore 
employed as the filter medium, releasing the lighter 
solids retained on the underside of or within the bed 
and the up rush of clarified sewage effectively flushes 
the filter medium. The waste wash water is discharged 
over a weir into the small traveling waste water com- 
partment or sump. This weir is adjustable in level so 
that the volume of wash water used can be regulated to 
secure the minimum upward velocity necessary to carry 
the solids through the bed. The waste wash water is 
automatically pumped out of the sump and is returned 
to the incoming sewage for resettling. The motor gen- 
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SECTION THRU CLEANER 


Fig. 2—Streander Downward Flow Mechanically Cleaned Filter. 
(Above) Section Through Filter. (Below) Detail of Cleaner. 
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erator set, provided to convert alternating current to 
direct current is mounted on a motor operated carriage, 
above the bed. The operation of the magnet and car- 
riage is automatically controlled by a float which throws 
a switch whenever the loss of head has increased above 
that found to be the most desirable maximum allowable. 


The Laughlin type of filter was developed and first 
installed at Dearborn, Mich., in connection with chemi- 
cal precipitation of sewage about 3 years ago. Another 


installation is that recently completed at Perth Amboy, 
N. J. 


Downward Flow Type Filter with 
Mechanical Cleaners 


A downward flow type of filter, developed by the 
writer, is illustrated in Fig. 2. The filtering medium 
may be silica sand or crushed and graded anthracite 
(“anthrafilt”) of a size passing number 20 and retained 
on number 30 mesh sieves. The depth to be used may 
be varied to suit the degree of removal required, rang- 
ing from a minimum of 6 inches to a probable maxi- 
mum of 18 inches. . 


The cleaning mechanism to be used on this filter is a 
modification of a type which has been used to a consid- 
erable extent in cleaning the slow sand type water filters. 
It consists of a cleaning head extending over the full 
width of the bed which is moved over the surface, re- 
moving the solids accumulated on the filtering side of 
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the bed. Closely spaced hollow prongs, which enter the 
bed as would rake teeth, are connected to a pressure 
manifold mounted inside of the casing, or cleaning head. 
These “rakes’’ have a series of small holes through 
which issues jets of pressure water at a high velocity. 
There are two sets of “teeth’—one of which extends a 
short distance below the surface of the filter for surface 
cleaning and the other set projects to within a few 
inches of the bottom of the filter bed and are used for 
subsurface cleansing. The combined mechanical! raking 
and the action of the jets of water thoroughly agitate 
the filtering medium under and within the limits of the 
cleaning head. This combined head loosens the layer 
of accumulated solids retained by the filter bed and 
effectively flushes and cleanses the filtering medium. 

The solids, loosened within the limits of the cleaning 
head, are continuously removed by a pump mounted 
above the cleaning head. Evenness of removai is ef- 
fected by dividing the head into a number of compart- 
ments, manifolded and connected to the suction side of 
the waste water discharge pump. A separate pump, 
taking its suction from the liquid above the bed, sup- 
plies the cleansing water under pressure to the hollow 
cleaning rakes. The amount of water pumped out of 
the cleaning caisson, or head, depends somewhat on the 
kind of filter medium used, but is equivalent to a ver- 
tical wash rise through the bed of about 16 inches per 
minute. The volume of pressure water required is 
about one-half the volume of waste water. A clearance 
plate is mounted on the side of the cleaning head, which 
faces the direction of travel, and is adjusted so as to 
maintain a proper clearance above the sand level. On 
the opposite side there is a shoe which follows behind 
the washing element and smooths down the bed to an 
even surface. The waste wash water can be returned to 
and mixed with the sewage entering the tank or can be 
returned to the incoming raw sewage. The entire clean- 
ing caisson, or head, is mounted on a motor operated 
carriage above the head. 


Downward Flow Backwash Filter 


With certain modifications the downward flow, back- 
wash type of filter, used in water plants, can be applied 
to the filtration of sewage. This type of modified filter 
is shown in Fig. 3, the design of which is based on 
substituting a porous plate for the usual underdrain 
system and using a 12 to 18 inch depth of bed and the 
customary troughs for the removal of the waste wash 
water. The filtering medium can be of the same kind 
as used for the mechanically cleaned down-flow filter 
(anthracite coal or sand) and of a depth and size of 
grain to suit the degree of filtration required. The filter 
beds should be constructed in relatively small sectional 
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Fig. 3—Shallow Bed, Downard Flow Back-Wash Type of Filter. 
(Note False Bottom, Shallow Bed and Porous ‘Plate Filter 
Bottom to Eliminate Gravel and Piping. Backwashed 
with Effluent.) 
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units so as to reduce the volume of wash water re- 
quired, and also the dirty water returned to the incoming 
sewage, because even temporary high rates of return 
may interfere with the operating routine of the plant. 

Sewage to be filtered flows from the tank of influent 
conduit, through a gate into a control chamber from 
which it flows into the filter compartment, thence 
through the filter bed into the filter effluent compart- 
ment and through a gate into the main effluent conduit. 
Washing on the filter is done by closing the influent 
gate to the control chamber, opening the waste wash 
water gate and reversing the flow (effluent) through the 
filter bed. The rate of backwash will vary depending 
on the filter medium, but under usual! conditions there 
should not be needed more than 12 g.p.m. per square 
foot of filter area, to produce a vertical wash rise of 
18 inches per minute for sand, and even less for crushed 
anthracite coal. The head required for backwashing 
will not exceed 2 feet. The initial loss of head through 
a filter of this type will average about 6 inches and the 
final loss of head can be kept as low as 12 inches if 
available head is limited to that figure. Both this type 
of filter and the downward flow type of filter, with a 
mechanical sand washer, can operate on higher losses of 
head than is possible with the upward flow type. 


Vacuum Type Filters 


The type of vacuum filter in use for sewage filtration 
is different from the types of filters ordinarily used in 
the filtration of water and sewage and is somewhat dif- 
ferent from the vacuum filter used in sludge dewater- 
ing. With this type the filtering medium consists of a 
layer (membrane) of paper pulp, held to the drum by 
means of vacuum applied to the underside of the filter 
surface. The filter drum is divided into filter units 
(compartments) and is slowly revolved through the 
sewage to be filtered. The paper pulp fiber mat is 
supported by means of coarse and fine woven wire cloth 
fastened to metal strips on the cylinder and separated 
from the perforated drum by spiraled wire. The efflu- 
ent piping from each compartment consists of a pipe 
extended to a control valve inside of and at one end of 
the filter drum, and the vacuum is created by a baro- 
metric leg (full column) formed by the filter effluent 
or a vacuum pump may be used where expedient. A 
series of closely spaced strings surround the major por- 
tion of the drum on which the paper pulp is applied and 
the travel of these strings from the drum removes the 
cake from the filter. 

On the tank, in which the vacuum filter is rotated, is 
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Fig. 4—Combined Settling and Filtration Tank—Equipped With 





Water Works and S ewerage—July, 1935 


an influent flume. Sewage and paper pulp are pj 

this flume and thoroughly alia ‘means Pa 
pulper. This mixture then flows into the tank al 
around the revolving filter. The filter is operated 
four stages, the first being the building of the bs 
pulp mat on the drum, the second is the filtration of the 
sewage, the third the dewatering of the cake and te. 
tained sewage solids, and the fourth the removal of the 
cake from the filter. During the cake building stage 
which requires between one and one and one-half feet, 
of rotation, the effluent or filtrate flowing through the 
filter is discharged into a so-called cloudy filtrate tank 
from which it is returned to the raw sewage for subse. 
quent treatment. The dewatering stage occurs during 
that part of the revolution between emergence of the 
drum surface from the sewage level and a point imme. 
diately ahead of the cake take-off. During this stage 
the cake is under the vacuum created by the barometric 
leg. Following this is the cake removal stage, under 
atmospheric pressure, in which the dewatered cake js 
removed from the drum by means of the closely spaced 
strings leaving the drum face and is discharged into the 
influent mixing compartment. At intervals -a valve js 
opened in the filter tank and a portion of the paper 
pulp is discharged into a pulp washer from which it jg 
returned to the pulp tank for re-use. 

According to available data at the Rockville Center 
(L. I.) Sewage Works, the capacity of the units is be- 
tween 3 gallons and 4% gallons per minute per square 
foot of total filter area, depending on the type of sew- 
age and the pretreatment thereof. The second installa- 
tion of this type, to be used for sewage filtration is that 
under construction at Great Neck, L. I. The re-use of 
pulp has reduced its consumption to about 200 pounds 
of shredded paper per million gallons of sewage filtered. 
Advantages claimed for this type of filter are compact- 
ness of the units and the permissible variations in ca- 
pacity. The principal disadvantages are the compara- 
tively high loss of head and the multiplicity of parts. 


Filter Bed Arrangement— 
Combined Settling and Filtration Tanks 
Upward Flow 


Various arrangements are possible depending some- 
what upon the type of filter bed used. With the exist- 
ing upward flow type of beds, using magnetite sand as 
the filter medium and a mechanical cleaner, the bed has 
been constructed inside of a circular tank as an integra! 
part of the settling compartment—see Fig. 4. With this 
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Laughlin Magnetitite Upward Flow Filter. (See Fig. 1 also.) 
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sewage enters the settling compartment at 
flows radially outward, then under a baffle 
~ and up through the filter bed. The effluent from 
he filter bed spills over a series of weirs into the efflu- 
a conduit. The difference in liquid level on the oppo- 
oa sides of the baffle, or the filter wall, represents the 
an of head through the filter bed. A possible disad- 
vantage of this type of combined settling and filtration 
tank is the taking of influent to the filter bed from a 
less clarified zone than exists nearer the surface, thus 
placing a greater load on the filter bed. 

The principal advantages possessed by such an instal- 
lation is the compactness and self washing feature by a 
simplified scheme of operation. When desirable, filtra- 
tion may be circumvented by scraping aside or tempo- 
rarily removing a portion of the magnetite next to the 
outside wall of the unit. The filter may, thereby, be 
operated in conjunction with plain sedimentation only, 
during periods when chemical treatment is not required. 


Combined Settling and Filtration Tanks— 
Downward Flow 


Another arrangement in which the functions of set- 
tling and filtration may be combined in one unit is shown 
in Fig. 5, in which the filter is of the downward flow 
type and provided with a mechanical cleaner. A _fea- 
ture of this combination is the separation of the filter- 
ing compartment from the settling compartment. By 
such a separation it is possible to bypass the filter when 
the gates leading to the filter are closed, and the filter 
by-pass gates are opened. In such an installation the 
combined unit shown can be operated as a plain settling 
tank with or without filtration and with or without 
chemical treatment as the occasion may demand. With 
this type of tank the filtering compartment can also be 
cut out of service for repairs or replacements without 
affecting the operation of the settling compartment. The 
filter medium is laid on a non-corrosive, reinforced, fine 
screen, supported by means of flat bars. The cleaning 
mechanism used can be of the type shown in Fig. 2 set 
in an enclosing frame and supported directly from the 
sludge scraper bridge members. During periods of non- 
cleaning the cleaner is carried above the surface of the 
filter bed and when the loss of head reaches its pre- 
determined maximum the cleaner is lowered into place 
and the cleaning operation started. When the washing 
is completed the cleaner mechanism is raised above the 
filter bed until the bed again requires cleaning. This 
type of combined settling and filtration tank can also be 
constructed, omitting the by-pass arrangement, and the 
cleaning mechanism can be mounted on a carriage oper- 
ated separately from the sludge scraper mechanism. 
With certain minor modifications any type of sludge 
scraper mechanism can be used. 


Combined Rectangular Tanks and Filters 


Filters can also be combined with rectangular settling 
tanks. In this arrangement the settling tank is designed 
following usual practice and the filter beds placed along- 
side of the settling compartment, the tank effluent flow- 
ing through flumes to the filter beds which are provided 
with mechanical cleaners. The filtering medium, silica 
sand or anthrafilt, can be supported on coarse porous 
filter plates placed over concrete channels or grooves. 
The cleaning mechanism is supported from a motor 
operated carriage and the cleaning is automatically con- 
trolled by the loss of head through the bed. The efflu- 
ent from the bed is discharged into effluent conduits 
paralleling the beds and extending to the main effluent 
conduit. With chemical processes, using an excess of 
lime or with an effluent having a high pH value, any 
tendency toward the formation of calcium carbonate or 
organic growths in the plate can be readily overcome by 
the periodic use of chlorine. 


Separate Settling and Filtration Tanks 


The function of settling and filtration can be entirely 
separated by constructing separate settling and filtration 
tanks, using circular or rectangular settling tanks of any 
preferable design or type. The filter beds shown in 
Fig. 6 can be of any number or size, depending on the 
requirements of the installation and can be of either up- 
ward or downward flow types using mechanically oper- 
ated cleaners to effect the removal of the retained solids, 
or the downward flow backwash type with reverse flow 
washing to effect the removal of the retained solids. 
With the latter type, however, the size of each filter bed 
is influenced to some extent by the amount or rate of 
wash water that can be returned to the raw sewage with- 
out interfering with operating routine, or placing too 
great a loading on other units of treatment, such as the 
flocculation and settling tanks, or other filter units. 


Rates of Filtration 


The characteristics of the filtering medium, the thick- 
ness of the bed, the loss of head, the reduction of solids 
to be effected, the character of the solids, etc., all have 
a definite bearing on the rate of filtration to be used. 
Where flocculent or colloidal matter are encountered, as 
in sewage filtration, a filtering medium fine enough to 
give a clear effluent will cause a low rate of flow. An 
increase in pressure (loss of head), simply forces the 
solids into the filtering medium, plugging it and requir- 
ing an abnormal amount of wash water. A coarser fil- 
tering medium, if preceded by efficient flocculation and 
settling, will give good results, but at the expense of 
increased cost of chemicals. The combination of inex- 
pensive chemical flocculation and efficient filtration forms 
the proper solution of filtration problems. Undoubtedly 
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Fig. 5—Combined Settling and Filtration Tank 
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ao il ‘ g £ ania ES ae nial 
square filter area. However, in a water plant 
t is necessary that the filters remove practically all of 
the tur atter and the bacteria. In industrial water 
filtration plants, rates of filtration a ns 
ner ¢ we t ner minute give ¢ 
I t per minut e ¢ 
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s the efficient rem f the solids, bacterial removal 
eing secondary. Chlorination is provided where this 
is necessary. The next requirement is the choice of a 
rate low enough not to require too large an amount of 
vash water for the cleaning of the beds. Existing sew- 
age filters and those proposed for construction are de- 
signed more or less on the basis of 2 gallons per minute 
per square foot of alter area, based on the average 
d flow of sewage uch an average rate corresp mds 
to about 1 gallon for = minimum hourly and 3 gal- 
ns for the maximum hourly rates of flow. Actual 
determination of the rate of filtration is, as previously 
stated, subject to many conditions. Until more complete 
operating data are available, giving the efficiency of re- 
! il, the loss of head, the percentage of wash water, 
e‘c., rates of filtration should not exceed 4 g.p.m. per 
square f of filter area, at maximum caer rates of 
flow. 


Application of Mechanical Filters 





Filters form an integral and almost essential part of 
most Loninigy ne of Ps oe treatment of sewage. While 
it is - that the major portion of the suspended and 
olloidal | oll ds can be removed by flocculation and pre- 
cipitation, such removal is only obtained with unduly 


In addition such an arrangement 
requires a settling volume equal to not less than a 4 hour 
detention period. Even with large amounts of coagu- 
lating chemicals and large settling tanks, it is extremely 
difficult to remove the minute particles of floc from the 
sewage. By the addition of filters the settling tanks can 
be used to remove the heavier flocculated solids, usually 
requiring between 1 and 2 hours detention, and filters 
used to remove the lighter solids not settled out and also 
the minute particles of flocculent matter which cannot 
be settled out. 


higl h chemical costs. 


It has been recent!y shown that chemical dosages far 
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less than those required to secure a clean cut break in 
the floc formation, and a clear supernatant liquor upe 
settling, will effect a degr ee of treat tment but slightly 
ess than secured with a ft i sewage. This 


lemonstrated that considerable economies could be ef 
tected in chemical dosage, but at the expen se of the 
the effiuent. This readily 
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most serviceabl tical scheme to pursue 
The value of filtration of cheniically treated effluents 
has been further indicated by rather extensive experi- 


mental work done by the New Yo 
Sanitation at the Coney Isle and 


’ 
Simul taneous tests 


rk haere of 
experime ntal plant. 
were made on two similar settling or 
one of the tanks was oper- 
ated as a combined settling and filtration tank and the 
other as a plain settling tank. The tank equipped with 
the Laughlin magnetite filter gave far — results in 
suspended 1 and 3.0.D. reduction than 
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Application to ower Sludge Plants 

._ rests recently con duct ted over a period of months in- 
licate that mechanical filtration can also be advanta- 
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biological flocculation, or . the activated sludge process. 
tt leas been demonstrated that the most desirable sludge 


for return in the activated sludge process is found in 
the heavier portion of the sludge and that the lighter 
particles are of no particular benefit. By reducing the 
volume of the final settling tank and adding integrally 
constructed, or separate filter beds, the heavier and ac- 
tive portion of the sludge can be settled out in the tank 

nd the lighter non-active portion of the sludge, to- 
par ts with the minute pin-point floc, can be strained 
out by the filter bed. While the B.O.D. of this floc is 
not great, yet it is unsightly and the appearance of the 
effluent will be materially improved by filtration. Acti- 
vated sludge settles rapidly and filters can be applied to 
the sides of rectangular tanks or to the outer periphery 
of circular tanks. By their use operating economies 
(power) result because less effective aeration may be 
employed. 

Demonstration of such values of filtration has been 
had at one of the Chicago plants in which a 20 ft. circu- 
lar tank equipped with a Laughlin filter was employed, 
and results as reported recently before the New York 
State Sewage Works Association by S. I. Zack are 
interesting. 


Applied to Plain Settling Tanks 


Combined clarification and filtration tanks can also be 
applied to the treatment of raw sewage. With such a 
combination the volume of the settling compartment 
can be reduced so as to effect the removal of the heavier 
and readily settleable solids and the filter bed used to 
remove the smaller and slow settling solids. Probably 
a detention period of one hour and a filtration rate of 
about two gallons per square foot per minute, will give 
equivalent, or better treatment than that obtained by a 
settling period of 3 to 4 hours. In such an installation 
the filter should be cleaned continuously by means of a 
mechanical washer mounted on the sludge scraping 
mechanism bridge members. 
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Summary 

The foregoing describes various methods now avail- 
able for the filtering of sewage and effluents, as used in 
; ion with chemical treatment, and for final set- 
ling tanks in the activated sludge process and sprinkling 
filters—or for raw sewage. Rapid strides will un- 
doubtedly be made in the further advancement of this 
method of supplementary treatment. As a result of 
further studies and experimental work now under way, 
improved methods and mechanisms are bound to follow. 
The continued study and analysis of operating results 
will also aid considerably in securing advanced design 
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Association Meetings Scheduled: 


July 17—Long Island Conference Sewage Works Opera- 
tors and Officials. Lawrence, Long Island. Secretary, Law- 
rence Luther, Supt. Public Works, Freeport, L. I. 

Aug. 22-23—Central States Section A. W. W. A. (Annual 
Meeting.) Pittsburgh, Pa. Fort Pitt Hotel, Pittsburgh, Pa. 
Sec’y, H. Lloyd Nelson, U. S. Pipe and Foundry Co., Kop- 
pers Bldg., Pittsburgh, Pa. : 

Sept. 16-18—Rocky Mountain Section, A. W. W. A. (An- 
nual Meeting.) Brown Palace Hotel, Denver, Colo. Sec’y- 
Treas., B. V. Howe, 437 State Office Bldg., Denver, Colo. 





Sept. 17-20—New England Water Works Associa- 
tion. 54th Annual Convention. Providence-Biltmore 
Hotel, Providence, R. I. Sec’y, F. J. Gifford, 613 Stat- 
ler Bldg., Boston, Mass. 











Oct. 4-5—New York State Sewage Works Association. 
Hotel Van Curler, Schenectady, N. Y. Sec’y, A. S. Bedell, 
State Department of Health, Albany, N. Y. (Joint meet- 
ing with New England Sewage Works Association.) 

Oct. 4-5—New England Sewage Works Association. 
Hotel Van Curler, Schenectady, N. Y. Sec’y, F. W. Gil- 
creas, State Department of Health, Albany, N. Y. (Joint 
meeting with New York State Sewage Works Association.) 

Oct. 4-5—North Dakota Water and Sewage Works Con- 
ference. Grand Forks, N. D. Sec’y-Treas., M. D. Hollis, 
State Sanitary Engineer, Bismarck, N. D. 

Oct. 7-10—American Public Health Association. (64th An- 
nual Meeting.) Hotel Schroeder, Milwaukee, Wis. Ass’t 
Sec’y, W. R. Walsh, % A. P. H. A. Rockefeller Center, New 
York City. 

Oct. 14-17—South Section A. W. W. A.* Houston, Texas. 
wey Lewis A. Quigley, Supt. Water Works, Fort Worth, 
exas. 

(*Former Southwest Water Works Ass’n.) 

Oct. 14-15—American Society Municipal Engineers and 
International Association Public Works Officials. Nether- 
land Plaza Hotel, Cincinnati, Ohio. Executive-Director, D. 
C. Stone, 850 East 58th Street, Chicago, III. 

Oct. 18-19—Minnesota Section A. W. W. A. St. Paul, 

Minn. Sec’y-Treas., R. M. Finch, % Wallace and Tiernan 
Co., 416 Flour Exchange Bldg., Minneapolis, Minn. 
_ Oct. (Third Week)—Pennsylvania Water Works Associa- 
tion, (40th Annual Meeting.) Haddon Hall, Atlantic City, 
. J. Sec’y, H. F. Snow, 507 Telegraph Bldg., Harrisburg, 

a. 
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Oct. 23-26—California Section A. W. W. A. San Diego, 
Calif. Sec’y, J. E. Phillips, Department of Water and Power, 
Los Angeles, Calif. 

Oct. 25-26—Central States Sewage Works Association. 
(Annual Meeting.) Urbana-Champaign, Ill. Sec’y-Treas., 
G. H. Radebaugh, Urbana-Champaign, III. 

Nov. 4-6—North Carolina Section A. W. W. A. Durham, 
N. C. M. F. Trice, State Board of Health, Raleigh, N. C. 

Nov. 7-8—Virginia Section A. W. W. A. Hotel Roanoke, 
Roanoke, Va. Sec’y, H. W. Snidow, State Department of 
Health, Richmond, Va. 

Nov. 6-8—Missouri Valley Section A. W. W. A. Fort Des 
Moines, Ia. Sec’y-Treas., Earl L. Waterman, Prof. Sanitary 
Engineering, University of lowa, Iowa City, la. 

v 
In His Dad's Footsteps—Egmont Smith, Jr., to 


Seil Neptune Motors 


Egmont S. Smith, Jr., has recently joined the sales 
organization of the Neptune Meter Co., as Sales Engi- 
neer. He will be located in Texas and work under 
Egmont Smith, Sr., Neptune’s Southwestern Manager 
of long standing. 





Egmont Smith, Jr. 


Egmont, Jr., will specialize on gasoline and oil meter 
installations in addition to sales of the entire line of 
Trident, Lambert and Red Seal meters for water and 
other liquids. 


v 


Stevenson Chemical Company Expands 


Recently an announcement has been received from 
Ralph A?’ Stevenson, President, Stevenson Chemical 
Company, Los Angeles, Calif., which states: ‘Thanks 
to our many friends and customers, Stevenson Chemical 
Co. moves to larger quarters. Our new address—641 
Gibbons St., Los Angeles.” 

Mr. Stevenson, formerly Superintendent of Filtration 
at Sacramento and later affiliated with Great Western 
Electro-Chemical Company, has proved, by past success 
and this most recent expansion of an original one-man 
company, what his motto—‘Service With Sales’’—has 
produced. With Ralph Stevenson, is now associated 
Bob Thieme, another hustler, who for many years has 
represented International Filter Company on the We tt 
Coast. The new company now handles a complete line 
of chemicals and certain lines of equipment. 

To “Steve” and “Bob”—the congratulations of 
WaTER WORKS AND SEWERAGE, on their success and 
current expansion. 

The new address is 641 Gibbons St., Los Angeles, 
Calif. 
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LICENSING OF WATER WORKS EMPLOYEES 
(Committee Reports to the A.W.W. A. with Discussion) 





EFORE the Conven- 
B tion of the American 
Water Works Associ- 
ation a report was presented 


for the Committee on Li- 
censing Water Works Em- 





ployees by its Chairman, 
Prof. Lewis V. Carpenter of 
the University of West Vir- 
ginia. During the conven- 
tion an open meeting was 
held by the committee for 
the purpose of securing a 
free discussion of the report 
by as many association mem- 
bers as possible. 

The “Foreword” in the 
report points out that it had 
been drawn after a thorough 
study of the results of operator licensing in states which 
have had licensing regulations in effect. As a guide, 
the opinions of nearly 100 representative purification 
plant operators concerning licensing were secured by 
correspondence. In not a single case did an already 
licensed operator not favor the plan or the regulations 
under which they were working. 

The following constitutes excerpts from the report 
and the discussion which followed: 











Carpenter (Di- 

rector A.W.W.A.), Chair- 

man of Committee on Li- 
censing Operators 


Lewis ] iz 


Present Status of Licensing 


New Jersey and Michigan have specific laws requiring 
registration of purification plant operators. In West 
Virginia, licensing is conducted through the Public 
Health Council, which has been given power by law 
to issue regulations pertaining to the qualification of 
purification plant operators and the operation of such 
plants. Texas operates on a voluntary system of opera- 
tor licensing [drafted by the Texas Water Works Asso- 
ciation], which has proved to be very popular. In Ohio 
men in charge of water purification plants must become 
licensed as “Professional Engineers” under the Ohio 
Engineers’ Registration Act. Many, not engineers, have 
been licensed under a special classification of “Water 
Works Operator” or “Chemical Engineer.” .The De- 
partment of Health, although frequently consulted by 
the Licensing Board, has no actual authority in the 
matter. (The report cites this system as one to be 
avoided.—Ezd. ) 

Licensing is being studied in many states at present 
notably, Pennsylvania, Illinois, North Carolina, Mary- 
land, Colorado, California. (The Southeast Section of 
the A.W.W.A. has also recently established a committee 
instructed to study and report on the feasibility of li- 
censing of water works operators.—Ed. ) 

The following states have laws which would in all 
probability make the establishment of Operator Licens- 
ing Regulations enforceable in a manner similar to that 
of West Virginia: Alabama, California, Kansas, Ken- 
tucky, Maryland, Wisconsin. 


The Need for a Licensing System 


The report calls attention to licensing requirements 
applied to operators entrusted with steam boiler opera- 
tion and the like, wherein human lives are endangered 





when operation by incompetents is permitted. With 
certainty, incompetence in water purification practice 
can be more costly in damage to health and lives, even 
if not as spectacularly so, as would a boiler explosion 
With 58,000,000 people in America served by approxi. 
mately 3,300 water purification plants, and with the eyj- 
dence pointing to a predominating number of the more 
recent water borne epidemics having been chargeable to 
failures in purification processes, the committee stresses 
the advisability of some form of regulation of a unj- 
versal pattern—such as will prove a safeguard against 
incompetents operating or supervising water purification 
processes or plants. Like milk and water quality stand- 
ards, required qualifications of water works operators 
should preferably be uniform for the country as a 
whole and thereby insure a licensee equa! standing in his 
movements from one section to another. 

The report calls attention to the value of licensing as 
a means of rendering positions of responsibility less sub- 
ject to interference as the result of political changes, 
Although the safeguarding of public health outweights 
the security of position factor there are cited several 
other inherent advantages resulting from licensing acts 
and the report incorporates excerpts from several oper- 
ators’ letters serving as “testimonials” to this effect. Par- 
ticularly impressive are the statements of an official ot 
a water company, operating 15 plants in West Virginia, 
which seem to prove that licensing has paid the com- 
pany in several directions. 


Methods of Certification and 
Frequency of Renewals 


The committee was of the opinion that licenses should 
come up for renewal annually, by certification of the 
State Department of Health. Renewal fees, if charged 
at all, should be only nominal. 


The most effective and fair method of certification 
of applicants for new licenses or those seeking an ad- 
vanced grade, was considered to be by examination, 
written and oral. In the beginning the “Grandfather 
Clause” would enter to protect operators of long service, 
who might be unable to successfully pass the examina- 
tions on first or second trial. Where legally avoidable, 
the substitution of a year or more period of grace to 
allow study and preparation by attending operator’s 
short schools, etc., is the far better scheme then to ex- 
amine a poorly prepared applicant. 

The committee was of the opinion that preferably the 
license should be held to apply to a particular plant, or 
at least that type of plant, for which granted. And, 
operators so licensed, should be required to apply for 
re-certification or transfer certification when changing 
to another type or grade of plant located in the same 
or another state—again stressing the desirability of 
basically uniform license regulations in the several states. 


Proposed Classification of Operators 
First Class Operators—For all filtration and soften- 


ing plants in cities of 25,000 and upwards. 
Second Class Operators—Filtration or 

plants serving !ess than 25,000 consumers. 
Third Class Operators—Systems wherein disinfec- 

tion alone constitutes the treatment involved. Also op- 
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erators in charge of shifts on plants supervised by a 

first or second class operator. 
Some members of the committee thought that size 

of plant should not be a factor in the operator classifi- 

cation. —Ed. 

Qualifications 

For First Class: . 
(a) Graduates of recognized college with degree in 

' Sanitary, Chemical or Public Health Engineer- 
ing. Must have had one year’s experience. 

(b) Graduates in Civil Engineering or B. S. in Chem- 
istry. Must have had two years’ experience. 

(c) Graduates with a B.A. degree. Must have had 
three years’ experience. 

(d) Two years or more in college. Experience re- 
quired, five years. 

(e) High School graduates (or less). Experience 
required five or ten years. 

For Second Class: 

(a) Graduates of High School or equivalent plus 
additional training in water chemistry and _ bac- 
teriology. Experience required two years. 

(b) Any applicant passing comprehensive examina- 
tion. Experience required five years. 

For Third Class: 

Any applicant passing an examination. Experience 
required two years. 

The report explains that the above requirements were 
recommended as the result of experience in New Jersey, 
Michigan and West Virginia, where licensing has been 
practiced, but were subject to revision upwards when 
conditions warrant. 


Publicity 


The report comments on the fact that operators so 
far have not been inclined to take a lead in movements 
to secure a law requiring licensing. Many are suspicious 
that the new regulations may work to their immediate 
disadvantage and fear possible loss of position or of 
being given a low rating with demotion resulting. The 
committee urges, therefore, that ample and extensive 
publicity be given all phases of the intended regulations 
before attempting to secure licensing acts. It should 
likewise be emphasized to al!, that the paramount intent 
of the movement is that of protection of the public 
health and is not aimed toward closing of gates to others, 
with a view to raising pay and costs to operating com- 
panies or the public. Making secure places for com- 
petent men, was to be considered merely the natural 
consequence of licensing acts. 

The committee was of the opinion that A.W.W.A. 
could exert a very decidedly beneficial influence on the 
tuture of licensing by suggesting, fostering and sponsor- 
ing regulations which would prove helpful in govern- 
ing the licensing movement. 


Discussion and Comments 


The following represents the highlights of the com- 
ments and discussion which were forthcoming in the 
open meeting called by the Chairman for the purpose of 
eliciting opinions—those of Operators, in particular. 

CHESTER CoHN (Texas State Department of Health) 
voiced the opinion that operators of supplies receiving 
no treatment should also be licensed. In Texas at least 
/0 per cent of the systems involved wells and reservoirs, 
or elevated tanks, in connection with which there were 
potential public health problems not to be overlooked. 
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W. W. Brusu (New York City) as former Chief 
Engineer of the New York Department of Water Sup- 
ply, and also speaking as a member of the committee, 
was of the belief that every city of more than 100,000 
population, regardless of nature of supply, should be 
required to employ not less than a first class operator. 
Large cities had more problems of a sanitary nature, 
such as reservoir and water shed sanitation, the proper 
handling of the distribution system, cross connections, 
main sterilization, etc.—than did the small communities. 
Under a first-class operator, third class operators should 
be satisfactory to put in immediate charge of steriliza- 
tion plants and other protective measures. The greater 
the number of lives to protect the greater the need for 
better qualified operators. 


Cuas. R. Cox (New York State Department of 
Health) also felt that first class operators should be re- 
quired at least for chlorinated supplies, if not for all 
supplies, serving populations above 100,000. His De- 
partment favored a population factor in fixing on the 
class of operator required and therefore was in essen- 
tial agreement with Mr. Brush. 


W. H. WeErr (Georgia State Department of Health) 
was of the opinion that supplies depending upon chlor- 
ination as the only measure of protection should be un- 
der supervision of as high class of operator in many 
instances as is to be required in connection with filtra- 
tion or softening, both of which provides at least a fair 
security in event of chlorination failure. The operator 
in charge of sterilization plants should be capable of 
handling water shed sanitation, algae control and proper 
main and reservoir sterilization. 


ArTHUR E. GormMAN (Water Purification Engineer, 
Chicago) was of the belief that voluntary registration 
could be gotten under way easily and thereby popularize 
the movement. Possibly such voluntary registration 
could be handled through the committee as an A.W.W.A. 
matter confined to members only—thereby adding a 
value to membership and bettering the association pres- 
tige. Waiting for legalized enforced licensing would 
create long delay whereas the voluntary scheme could 
become national in scope within a short period. 


Wm. U. GALLAHER (Superintendent Water Works, 
Appleton, Wis.) favored licensing of operators but felt 
that the system would be more promptly and easily put 
into effect by using the power of Health Departments 
to draft regulations rather than attempt to miss the pit- 
falls encountered when drafting a special Licensing Act, 
bringing into play the “Grandfather Clause” which 
would to a measure defeat the purpose of the movement. 
He believed it almost impossible to draft a uniform act 
which would satisfactorily fit the requirements of 48 dif- 
ferent states. 


J. M. Carrp (Consulting Chemist, Troy, N. Y.) said 
that many operators working under his supervision 
would likely not be able to pass written examinations. 
He believed that short schools for training operators 
to be of far greater benefit and importance to operators 
than the enforcement of licensing acts or regulations. 


W. A. Pierce (Superintendent Water Works, Racine, 
Wis.) also stressed the value of schools for plant op- 
erators and commended to attention those established 
by individual Water Departments, and held at regular 
intervals, which had proven their value in several Wis- 
consin municipalities. Mr. Gorman cited the monthly 
schools held in the Chicago Water Department as a 
highly valuable movement, promoting efficiency and un- 
derstanding. 
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EDITORIAL 


An Enviable Record 


REVIEW of the records of operating accomplish- 

ments of the Tucson (Arizona) Water Depart- 
ment, as presented elsewhere in this issue in an article 
by L. R. Burch, constitutes a record of accomplishments 
of which Philip J. Martin, Superintendent of Tucson’s 
Water Department, and his staff, can be justly proud. 
To many, the records and means of securing the results 
attained will be doubly interesting when the importance 
and value of water in a desert country is fully appre- 
ciated and the problems of meeting the maximum peak 
demands for sprinkling and irrigation, that must be met 
in such an oasis in the heart of a desert as is the attrac- 
tive and friendly little city of Tucson. 

That meterization was imperative was early apparent 
and during the period since 1913 a definite program in 
this direction has been followed out until today it is 
complete with 100 per cent of the domestic and industrial 
connections being metered. There is but one weakness 
remaining, and that is the lack of meterization of the 29 
services supplying municipal properties. If only to 
facilitate bookkeeping, in lieu of the more business-like 
payment for water consumed, even though merely at its 
cost of production, 29 more meters installed would bring 
even further acclaim from water works men generally. 

It is worthy of note that complete meterization at 
Tucson has had but little effect on the engineering prob- 
lems of the utility. The hourly peak demand rates on 
the system have been lowered none—the maximum be- 
ing four times the average and fourteen times the mini- 
mum. However, water conservation and income better- 
ment has been marked as indicated by the fact that the 
total consumption per service has been reduced by 50 
per cent and with it an ever popular accompanying re- 
duction in the average water bill. The reduction of 
waste of the high cost pumped supply, on both private 
and public properties, has been the outstanding result 
from meterization as evidenced by enviable records of 
water pumped as against water paid for. That the bet- 
terment to income through meterization has paid hand- 
somely, no better evidence is needed than the statement 
by Mr. Burch to the effect that “Each meter installed 
reduced power (pumping) costs by an amount almost 
equal to the purchase price of the meter, during every 
year of service.” In other words, the cost of the meter 
charged off over a period of 10 years yielded.a net re- 
turn of 90 per cent annually on the invested cost of the 
instrument. As to the cost of meter maintenance and 
repairs, the records show it to be but $1.00 per meter 
per year. What an argument for the possibilities from 
100 per cent meterization the experience at Tucson 
makes. 

It is interesting to note that where water is most 
needed, such as on the desert, it is frequently most 
wasted until such time as the wasters must pay for the 
practice. Now, with water accounted for amounting to 
90 per cent of that pumped, the results at Tucson are 
particularly impressive, because in the desert distribu- 
tion system leakage is so rapidly absorbed by the dry 
ground as rarely to become visible at the surface. The 
record is indeed an enviable one, and the results from 
meterization also directs the spot light on efficient engi- 
neering and good maintenance at Tucson. As evidence 
of this, a seemingly simple expedient of displacement of 
obsolete equipment and pumping practice resulted in a 
cut in power costs at two well stations by $18.00 per 











million—another case indicating that the greatest say. 
ings at the least expense and effort per dollar sayeq 
can generally be had by looking into conditions of pump. 
ing and the possibilities of equipment replacement te. 
gardless of age. The other involves the interior cond. 
tion and sizes of mains, i.e., what cost friction?—anq 
this question has also been answered at Tucson. 

It is to be regretted if the local press of Tucson has 
not taken note of the accomplishments of its Water 
Department and its personnel, or have not seen to jt 
that the taxpayers of Tucson are informed of value re. 
ceived in the form of monies turned in to the general 
expense fund of the city by the Water Department as 
well as to its efficiency of service as a water utility, 
If in the face of the accomplishments any depression 
reduction in salaries of those public servants, who haye 
by such careful management reduced the Tucson tax 
budget, has not been made up in recognition of such 
services, an injustice has been allowed to stand by those 
benefited most. The press should call for recognition 
where recognition is due and equitable reward to its 
municipal employees, based on proven attainments as 
contrasted to purely governmental types of service, 

Elsewhere, as well as at Tucson, hard-headed business 
men and those individualists of industry about which 
we hear so much, if properly informed, must realize the 
fact that the municipality is in the business of water 
supply. Like their own organization personnel they 
should appreciate that manager and employees of the 
city’s water works and other utilities must, with justice, 
and for the good of owner and employee, be rewarded 
in proportion to their value to the owners of the busi- 
ness—in this case the owners being the taxpaying citi- 
zens and the corporation directors, the Water Board or 
the Common Council. If there is to be an effective and 
proper differentiation between the run and file of munici- 
pal job holder and the technically competent and effi- 
cient manageria! and engineering staff of the city’s util- 
ity enterprises, there must be shown a recognition of 
ability and accomplishments proven. And, thereby, will 
result in an upbuilding of greater and continued eff- 
ciency, with returns to the municipality in the very 
tangible form of dollars earned or saved and the less 
tangible, but equally important, quality of domestic wa- 
ter supply service, industria! supply service and excel- 
lence of fire protection. 

There is one imperative question to be asked in re- 
spect to the Tucson case and also others. Are the 
Tucson authorities showing wisdom in curtailing too 
greatly on betterments and maintenance of the system, 
with ultimate higher costs brought about by too marked 
economies. for the time being? 

As at Tucson, water sale receipts in general turned 
up in 1933 as did consumption and the depression then 
began to wane in the water supply business. Improve- 
ment has continued and it is, therefore, now proper to 
take the stand that further continuance of a depression 
in salaries and expenditure for water works betterments 
represents poor business judgment on the part of those 
in command. As to betterments, 45 per cent of the cost 
can be had for the asking through PWA or the new 
Works Progress Administration. As to salary better- 
ments, water works managers should go to the “mat.” 
supported by their records. They should stop “giving” 
and start selling their services and also the services of 
worthy subordinates. This should not be difficult with 
records approaching those of Tucson. 
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A- 36”—TWELVE FOOT 
|- Shouldered ends Cast Iron Pipe; 
Machined for Victaulic Couplings 
A difficult job—but one that richly deserves 
e the praise of the many engineers who have 
0 made special trips to see it... to study it... 
1, For sturdy permanency, Cast-lron Pipe was 
d selected — because of line deflection and 
excessive vibration, Victaulic Couplings were 
d used—and of course, the Lynchburg Foundry 
n Company with more than half a century of 
- experience furnished the pipe 
’ Bell and Spigot Pipe and Fittings. From 4” to 54° 
n Cast Iron Flanged Pipe. From 3” to 84” 
Ss Cast Iron Flanged Fittings and Flanges from 1" to 84” 
e de Lavaud Centrifugal Cast-Iron Pipe 
t 
7 LYNCHBURG»EFOUNDRY COMPANY Prompt Deliveries 
ez General Office - Lynchburg, Virginia - 
, 3 Peoples Gas Building Empire State Building Special Fittings 
Chicago, Il New York, N.Y 
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NEW EQUIPMENT 
AND LITERATURE 


Improved Multi-Stage Centrifugal 


Pumps 
The recently announced Type “MM” 
multi-stage pump, developed by Allis- 


Chalmers Manufacturing Co. of Milwau- 
kee, Wis., is designed along the same gen- 
eral lines as the well known Allis-Chalm- 
ers Type “M” pumps. 

A.-C. “MM” pumps have horizontal 
shafts, split casings, double suctions, and 
are bronze fitted. The use of double suc- 
tion runners equalizes end thrust and 
eliminates the use of internal balancing 
arrangements. Each stage of the casing 
has a spiral volute and between stages 
the liquid flows from one volute into an 
exceptionally long diffusion nozzle and 
then into a long sweep return bend to 
the inlet passages of the following stage. 
This type of design has been found to 
result in maximum practical recovery of 
pressure between stages because the liquid 


7 
j 





Allis-Chalmers 


New Multi-Stage Pump 


is directed along smooth flow lines. The 
pressure on the stuffing boxes is kept to 
approximately the suction pressure. 
These pumps are particularly econom- 
ical for boiler feed and high head mu- 
nicipal water pumping service against 
pressure of 400 to 1,600 ft., and for re- 
quirements up to 400 gals. per minute. 
For a better description, write Allis- 
Chalmers Co., Milwaukee, Wis., for their 
bulletin “Type MM Multi-Stage Pumps.” 


v 

Walworth Hi-Test Cast Iron Pipe 

Walworth Company of New York City 
who have for 93 years been in the valve, 
pipe fittings and tool business, recently an- 
nounced the addition of Hi-Test Cast Iron 
Pipe to their line of water works equip- 
ment and supplies. 

Available in 5, 10, 15 and 20 ft. lengths 
and in sizes from 1% to 6 inches Wal- 
worth’s Hi-Test Cast Iron Pipes can be 
had in a variety of joints, including the 
above illustrated threaded expansion type 
joint (without extra charge) which elim- 
inates caulking and reduces the cost of 
laying and possible leakage. Standard % 
inch service line fittings screw _ into 
threaded 114 inch Hi-Test C. I. pipes. 
The pipe is horizontally cast in green 
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Walworth Hi-Test Pipe 


sand molds and around green sand cores 
by a patended process. The metal compo- 
sition and casting methods produces a 
tough even grained pipe which is soft 
enough to permit threading or cutting with 
machine or hand tools. 

Especially intended for use under con- 
ditions wherein steel or wrought iron pipes 
do not give satisfaction, the new pipe 
comes tar coated. Cement-lined pipes can 
be had if specified. For severe conditions 
pipes of Ni-Resist Metal (Nickel bearing 
C. I.) are supplied. 

For a more detailed description, specifi- 
cations and examples of applications, re- 
quest the brochure-“Hi-Test Cast Iron 
Pipe.’ Address Walworth Company, 60 
East 42nd Street, New York City. 


v 


New, Light Weight, Portable Pump 


A new compact, portable, self-priming, 
centrifugal (3 inch) pump has just been 
announced by the Homelite Corporation 
of Port Chester, N. Y. The unit weighs 
only 88 pounds complete including its 
built-in, air-cooled gasoline engine. It 
handles 15,000 gals. per hour, has a guar- 





New Homelite Centrifugal Pump 







anteed suction lift of 28 ft, and will 
handle muddy water (with solids) at the 
rate of 35,000 gals. per gallon of gaso. 
line consumed. 





The main parts of this pump are con. 
structed of resistant aluminum alloy that 
weighs only 1% as much as cast-iron, Jf 
is sturdy, weatherproof and will not over. 
heat or freeze. Compact and convenient 
this pumping unit can be readily stored 
in a contractor’s tool box, carried in an 
ordinary passenger car or tucked jn an 
out-of-the-way corner of a truck. 

For a new illustrated descriptive bulle. 
tin—address the Homelite Corporation, 79 
Riverdale Ave., Port Chester, N. Y,. 


v 


T. C. Swope Texas-La. Representative 
Kennedy Valve Co. 

The Kennedy Valve Manufacturing 
Co. announces the appointment of Thomas 
C. Swope as their Texas and - Louisiana 
representative, with headquarters at 863 
Fifth St., Beaumont, Texas. 

Mr. Swope will handle the sale of the 
complete line of Kennedy Hydrants, 
Valves and Fittings in the industrial and 
municipal fields of Texas and Louisiana, 


v 


F. H. Rosencrants Made a Vice-Pres, 
of Combustion Eng. Co. 


At a recent meeting of the Board of 


Directors of the Combustion Engineer- 
ing Company, Inc., F. H. Rosencrants 











F. H. Rosencrants 


was elected a vice-president. He will as- 
sume charge of the Proposition Engineer- 
ing Department. 

Mr. Rosencrants for a number of years 
was mechanical engineer with the Elec- 
tric Bond and Share Company and later 
chief engineer of International Combus- 
tion, Ltd., of England. In these positions 
he was responsible for the design of many 
of the outstanding plants in this country 
and the British Empire. He _ recently 
took an active part in developing and 
perfecting the equipment for sludge pul- 
verization and incinerating- which his com- 
pany installed at the Chicago Sewage 
Treatment Works. 
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<1 = _ SALEM, OHIO 
a La a F. S. Barchoff, City Engineer 
ee = Mr. Barchoff, in designing this pl / years 
a iauiiae > i signing is plant a few years ago, 
ETE ” xy : 
° —_ — 1—24” Venturi Meter for Raw Sewage 
‘ t —_ — 2—6” Venturi Meters for Sludge 
fie: —_ es 4—6” and 8” Venturis for Air. 
al — — Results have proved Mr. Barchoff’s belief that intelligent 
: se ‘eee operation must be based on accurate metering which shows: 
an 7 BREE the rate and amount of incoming sewage; the allocation of 
a mens. ‘eeE sludge passing for various stages of treatment; and the air 
— SeRRE supplied to each aeration tank. 
lle yeteae weg Hundreds of other installations are daily demonstrating 
eS <7 ee the peculiar advantages of Venturi Meters for the difficult 
, ane meres metering tasks encountered in sewage treatment plants. 
omens ‘eres Specific advice covering the particular needs of any plant 
fame PRET will be gladly given to designing and operating engineers. 
P ed i taatiaal 
vs =a FOLLOW THE 
poo ‘aaNete BUILDERS CAMERAMAN 
‘alee me as month by month he shows 
ring ‘gasic (aN views of interesting instal- 
mas ee Bie lations. 
ana ST nati. 
863 eae Satine 
ees aes 
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ae, eB 
nts, \ A eaiaill 
and 
Na, 
BUILDERS IRON F UNDR secon mans 
es, i PROVIDENCE eRele 


Bulletin 274 — The Venturi Meter for Water Works Bulletin 276 — Chronoflo Telemetering System, transmitting flow, pres- 
Bulletin 232 — Venturi Direct Acting Controllers sure, or level measurements for “hundreds of feet or hundreds of miles.” 








PERMANENT TIGHTNESS! Dresser tight- 
ness is absolute, permanent, and proved by ser- 
vice records unequalled by any other type of 
joints. The first Dresser coupled line, laid over 
54 years ago, is still in active service today. 


FLEXIBILITY! The “floating grip” of the 
resilient, rubber-compound gaskets absorbs the 
expansion, contraction, vibration and deflection 
movements of the pipe that, with ordinary joints, 


often cause leaks and breakage. 


C 0 U p Li | G S os ; SIMPLICITY! The few, simple, factory-made 

the only : ‘ parts of the Dresser Coupling are quickly and 

7s Pye easily assembled by unskilled laborers, above or 

yout that AVE in the ditch, on plain-end pipe. Only one type of 
Gq man tool is required—a wrench. 

you all these. . : 


| ADVANTA GES/ 






























STRENGTH! Each component part of the 
Dresser joint is made as strong as the highest 
grade raw materials, precision methods and cor- 
rect design can make it, to provide permanent 
tightness at any pressure the line itself will carry. 


ECONOMY! Dresser simplicity effects real 
savings on labor, equipment and overhead costs 
during installation. But the big savings come 
later in service. Leakage... repairs ... service 


{ vst re. Ny interruptions ... ‘unaccounted for” losses... 
ag y Ace sa scratch these all off your cost sheets. Use Dresser 
’ 















Couplings! Write us now for information. 





S. R. DRESSER MANUFACTURING CO. ¢ BRADFORD, PA. 








Yes—we would like you to mention WATER WoRKS AND SEWERAGE 









Water Works and Sewerage—July, 1935 
































CHARLESTON, > PLANT: 
W. VA. CxLoRine Propucts BELLE, W. VA. 





WE SPECIALIZE IN PURE WATER WORKS CHLORINE — WRITE FOR QUOTATIONS 














THE NEW MIDGET THE 
CHLOR-O-FEEDER 
is ideal for making small water supplies safe by eS 
| HYPO- 
Resid Hr NATING W. my 
Ww : a 
a ae Line’ ies aid : ATER MAIN ‘i 
Control andar - ; oes 
Screw ME | (O-FEEDER | han- CLEANING a 
ee. oo! dles _ flows eco- ‘ R ——e = 
© Hypo nomically. rs = 
ee _— Write for Bulletin. YEA S C: cy |__| j=) 
% PROPORTIONEERS % Inc. Experience : 
Associated with Builders Iron Foundry ATIONAL WATER MAIN CLEANING @ zy 
9 N. Codding Street Providence, R. I. SO CHURGH ST. NEW York \ 




















The PHIPPS & BIRD 
ee a SOLUTION FEEDER 
for MORE LOCAL WORKERS is 


OCAL labor is not only used for the laying but also for the ACCURATE—DEP ENDABLE 


manufacturing of Lock Joint Pressure Pipe, thus greatly re- 
lieving the local unemployment problem. and 


Lock Joint Pipe Co. Est. 1905. Ampere, N. J. ABSOLUTELY NON-CORROSIVE 
LOUK J Oivi Write for Complete Information 
REINFORCED CONCRETE PIPE PHIPPS & BIRD, INC. 


PRESSURE - SEWER - CULVERT SI5 E. Cary St. Richmond, Va. 


ARROWHEAD | | pH suive comparators 


4s RAT t N fa and TR EAD *, With This is a guarantee not car- 


ried by any other standards, 


a 5 YEAR whether liquid or artificial. 
For Safety, Strength, GUARANTEE All comparators are molded 


from Bakelite and work on the 
Durability and Beauty. 




















slide principle. 

Single Comparators $15.00. 
Water works set in wooden car- 
rying case, covering range of 
3 indicators, $40.00. Handbook, 
Modern pH and Chlorine Con- 
_ trol, free on request. 


WA. TAYLOR &CO., Ine 


| 871 Linden Ave., Balto., Md. 








Catalog and quotations on request. 


Arrowhead Iron Works 
Kansas City, Mo. 






















When writing to advertisers please mention WATER WorKs AND SEWERAGE—Thank you. 
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““ACIPCO”’ 








Acipco cast iron pipe and fittings being installed 
in one of the largest and most modern sewage 
disposal plants in the United States. For litera- 
ture on Acipco products and assistance with 
your piping layout write American Cast Iron 
Pipe Co., Birmingham, Ala. 
































vv 


PREHISTORIC 


: These are fifty-million-year-old fossils that are 

found in the raw greensand from which zeolite 
is made. They are mostly sharks’ teeth, and 
are prized as curiosities. 

All such foreign material (and all undersize 
mineral, too) is removed from the raw green- 
sand as the first step of Permutit ‘processing. 
Then it is treated . .. constantly tested ... and 
finally becomes Zeo-Dur and Super-Zeo-Dur, 
the tough, long-lasting mineral granules used in 
the Permutit Water Softener. 


For complete details on these, or any other 
types of zeolite, write The Permutit Company, 
330 West 42nd Street, New York City. 


Permutit 
ree a ity si 

















Please mention WATER WorKs AND SEWERAGE—it helps. 
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The LUDLOW VALVE MFG. CO. 
TROY, NEW YORK 


























Pittsburgh Chain-Link Fence 
is made to resist not only the 
ravages of time and the ele- 
ments, but also the inevitable 
accidents of everyday use. De- 
signed for resilience, Pitts- 
burgh chain-link fabric absorbs 
shocks, and after ordinary im- 
pacts, returns to its original 
shape. Erected on a strong 
frame of heavily zinc-coated 
steel, it will give many years 
of highly satisfactory service. 
Write today for estimate of 
cost of fencing your property. 


PITTSBURGH STEEL CO. 


754 Union Trust Building, Pittsburgh, Pa. 


AccipENTS 
are pes ¢ 
mctdents 
to stu idly 

Pillsburgh 
Chain-Lin 
| ee a kexs 
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The New 
Merriam- 
Webster 


A New Creation 


The latest and greatest of the famous 
Merriam-Websters — backed by a 
century of leadership and representing the highest mod- 
ern scholarship. Just completed at a cost of $1,300,000. 
Twenty years newer than any comparable dictionary. 


WEBSTER’S 
NEW INTERNATIONAL 
DICTIONARY 


Second Edition 


Write for 
Bulletin 





EVERSON Electric Chlorinators 


Produces Sodium Hypochlorite (NaOC1) electrically 
from ordinary rock salt and water. Capacity, equiva. 
lent to 12 pounds chlorine gas in 24 hours; NoOC1 
stays active much longer. Ends hazard of chlorine 
leakage. Ideal for swimming pools, etc. Keeps water 
germ-free and non-acid. Cheapest practical method, 


Everson Filter Co., 633 W. Lake St., Chicago, U.S.A. 





“The Swimming Pool People’ 








Sales Office 


SANI-Tite 


SEND For FREE 8°° 
HYDRAULIC DEVELOPMENT CORPORATION 





: (0) 
with this g 
MORE DEPENDABLE 


SEWER JOINT COMPOUND 


50 Church St. New York City 








Half-Tone 
@35,000 Geographical Entries 


Antonyms 43,350 Pages 





600,000 Entries—1!22,000 Not Found in Any Other 
Dictionary Thousands of New Words 
Terms Illustrated Magnificent Plates in Color and 
@Thousands of Encyclopedic Articles 
@ 13,000 Biographi- 
cal Entries 200 Valuable Tables Synonyms and 


@ 12,000 








EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made. 2” 
a Discharge. 
8. 


THE EDSON CORP’N, 49 “D” Street 


new 142 Ashland Pl., B 


Catalog “‘T’’ Gives Full Data, Also Edson Hand and Power 


Suction 


Capacity 1400 G.P.H. Weight 


So. Boston, Mass. 


HICAGO: 3500 N. Long Ave, 





Pumps, Suction Hose and Pump Accessories 











See The New Merriam-Webster at Your Bookstore or 
Write for Pamphlet. 


G. & C. MERRIAM CO. 


Springfield, Mass. 











POSITIONS WANTED 


This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 











notices are inserted without charge. 














CIVIL ENGINEER; 1933 graduate of the 
Univ. of Illinois with M.S. in Sanitary 
Eng. Have 7 months’ experience in 


building construction and drafting. De- 
sire any permanent engineering position 
with opportunities of temporary position 
giving good experience. Age 23 years. 
Capable of hard work. Location imma- 
terial. Wm. Hasfurther, 7723 S. Ada 
St., Chicago, Ill. 





CHEMIST AND BIOLOGIST—Analytical 
Chemical Analyses, Biological examina- 
tion of water for all purposes. Sewerage 
and industrial waste investigation and 
research. Age 34. 10 years’ experience. 
D. B. Singer, 210 West 10ist St., New 
York, N. Y. 





POSITION WANTED—B.C.E. from recog- 
nized engineering school, °35. Age 23; 
single. Desires position in field of civil 
engineering. Location immaterial. Refer- 
ences on character, etc., furnished at 
request. Available at once. Address G. S.., 
% Water Works and Sewerage, 400 W. 
Madison St., Chicago. 





WATER WORKS SUPERINTENDENT— 
With ten years’ experience and last three 
years Superintendent Water Works at 
Vidalia, Ga., desires change. Prefers 
Southern State. Available July ist. Ref- 
erences as to character, ability and com-— 
petency supplied upon request. 38 years 
of age; married and family of six. Ad- 
dress L. E. K., Water Works and Sewer- 
age, 155 East 44th St., New York City. 











| sn i a Om i Oey. 


Chlorine and Ammonia 


Control Apparatus 


The Filelor Company 
59th Street & Woodland Avenue, 


Philadelphia, Pa. 











GRADUATE CIVIL ENGINEER—A.B. and 
C.B. in Water Supply and Sanitary En- 
gineering, Stanford University ’34. Mem- 
ber Sigma XI. Extensive research on 
chloramine sterilization. Age 26, single. 
One year experience structural design and 
surveying. Desires position in water 
supply or sanitary engineering field. Lo- 
cation immaterial. Reasonable salary 
with opportunity for advancement. Ad- 
dress N. J. K., % Water Works and Sew- 
erage, 155 East 44th Street, N. Y. C. 





CIVIL AND SANITARY ENGINEER; B.S., 
Civil Engineering, 1933; M.S., Sanitary 
Engineering, 1935. One year’ Public 
Health experience as Sanitary Engineer. 
One year legal training. Age 23. Avail- 
able immediately. Address H. Meyer, 
1419 S. Homan Ave., Chicago, II. 





POSITION WANTED-—Sanitary 
experienced in design, trained in re- 
search, and with five years’ experience 
in technical sales work. Thoroughly fa- 
miliar with the sewage treatment field, 
considering either men or methods. Mar- 
ried, 32 years of age, no preference as to 
locality. Address Robert Newton Clark, 
% Water Works and Sewerage, 155 East 
44th St., New York City. 


Engineer, 





CIVIL ENGINEER—Age 31, married, grad— 
uate of Pennsylvania State College. Three 
years’ experience State Department of 
Health, three years’ operation and labora- 
tory control of water filtration plants. 
Desires position in water works field. 
Address C. R. K., Water Works and 
Sewerage, 155 East 44th St., New York 
City. 





CLEARING HOUSE 


TRANSITS AND LEVELS 


Largest stock in UNITED STATES of guar- 
anteed ullt Transits and Levels for RENT 
(with purchase option) or for SALE (on easy 
payment plan if desired). Every instrument 
a, = our own factory. Sold subjeet to 

6 test. 


Complete and economical REPAIRS to your 
instrument regardless of make—by expert 
instrument makers. Shipping container on 
request. Estimates free. Your instrument 
deserves factory service. 


Write for new descriptive list 
schedule WW&S-97. 


WARREN-KNIGHT CO. 
Makers of Sterling Surveying Instruments. 


Headquarters for Field Equipment and 
Drafting Room Supplies. 


136 North 12th Street Philadelphia, Pa. 





and rental 








Patents and Trade Marks! 


Protect your most valuable assets. 
Expert service. Prompt attention. 


LESTER L. SARGENT 
Registered Patent Attorney 
Washington, D. C. 


1115 K St. N W 


















Advertise 
in 
Clearing House 












Yes—we would like you to mention WATER WorKS AND 





SEWERAGE. 






























fication and Sewage Treatment Plants. 


~ 

= 
We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 

= 


Write us concerning your Sanitary Problems. 



















tests, 





, 
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ROBERTS ONLY GLASS STANDARDS 
y 
FILTER MANUFACTURING CO. p arealways ACCURATE 
Noted authorities and all leading fi 
| 607 Columbia Ave., Darky, Penna. AND | the water supply field ore om Holes 
non- ing, »% ’ t : 
Manufacturers of Pressure and Gravity Type CHLORINE <a, ohn yer aco "end tanks Suis 
Water Filters and Specialties for Water Puri- CONTROL | Comparators as they offer exclusive features 


and unequalled advantages. More than 500,- 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 


Write today for detailed information. 


HELLIGE Inc. 


179 EAST 87». STREET, NEW YORK,N.Y. U.S.A, 








HOW TO CUT 


for information. 











: Laying and Maintenance COSTS 
: on Bell and Spigot Water Mains 


MINERALEAD Jointing means tighter joints, speedier laying, 
lower costs and longer freedom from trouble @ No caulking or deep 
bell holes @ Radial cracks seldom occur @ Ingot form, clean—and 
easy to handle @ Not affected in storage by rain or damp @ Write 


The ATLAS MINERAL PRODUCTS COMPANY 
of PENNSYLVANIA 
Mertztown, Pa. 








Use LAMOTTE EQUIPMENT /or 


pH Control 


Residual Chlorine Control 


Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 


442 Light Street, 


Baltimore, Md. 











STREET, SEWER AND WATER CASTINGS 





Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY Co. 


All Kinds of Gray Irom Castings 


SOUTH BEND, INDIANA 














ot Se 
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Alvord, Burdick & 

Howson 

Engineers 

John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 

Civic Opera Building, Chi- 
cago. 


Chester, Laboon, Campbell, 


Davis & Bankson 
Engineers 

Water Supply, Water Treat- 
ment, Sewerage, Sewage 


Disposal, Garbage and Waste 

Disposal, Valuations and 

Operation. 

_ Liberty Ave., Pittsburgh, 
a. 








Black & Veatch 


Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, Water Puri- 
fication, Electric Lighting, 
Power Plants, Valuations, 
Special Investigations, Re— 
ports and Laboratory. 
> Black, N. T. Veatch, 
r 


Mutual Bldg., 
Kansas City, Mo. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations. 
Kansas City, Mo., 107 W. 
Linwood Blvd. 
Western Pacific Bldg., 
Los Angeles, Calif. 
Dixie Terminal Bldg., 
Cincinnati, O. 








Chicago Testing Labora- 


tory, Inc. 
and affiliated 
Chicago Paving Laboratory, 
Inc. 
Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, Struc- 
tures, Consultation, Inspec-— 
tion, Testing, Design, Re- 
search, Investigation and 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 


Nicholas S. Hill, Jr. 


Consulting Engineer 

Water Supply, Sewage Dis- 
posal, Hydraulic Develop-— 
ments, Reports, Investiga— 
tions, Valuations, Rates, 
Design, Construction, Opera— 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 


Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 

Sewerage and Sewage Dis- 

posal, Water Supply and 

Purification. 

50 Church St., New York. 








Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica-— 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo-— 
ratory, City Planning. 
Pittsburgh, Pa. 


Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga— 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 











Fuller & McClintock 


Engineers 
F. G. Cunningham 
C. A, Emerson, Jr. 
Elmer G. Manahan 
W. Donaldson 
Ernest W. Whitlock 
H. K. Gatley 
Sewage Treatment, Sewers, 
Waterworks, Water Purifi- 
cation, Drainage, Waste Dis— 
posal, Valuations. 
11 Park Place, New York 


Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu— 
ations. 

Statler Bldg., Boston. 





Malcolm Pirnie 

Engineer 

Water Supply, Treatment, 
Selwerage Reports, Plans, 
Estimates. 


Supervision and Operation. 

Valuation and Rates. 

25 W. 48rd St., New York, 
Wie = 


+ 


Whitman & Howard 


Harry W. Clark 

Associate Engineers 

(Est. 1869—Inc. 1924) 
Channing Howard 

Paul F. Howard 

Walter A. Janvrin 

C. Roger Pearson 

Water Supply, Water Puri- 
fication, Sewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investiga— 
tions, Reports, Designs, Su- 
pervision, Valuations. 

89 Broad St., Boston, Mass. 





P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J 















Do you mention WATER WoRKS AND SEWERAGE? 





Please do. 
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Y DORRCO BAR SCREENS 





1 


Start Sewage Treatment Right with 


and | 





DORR DETRITORS ( 














raw sewage enters with coarse solids and heavy grit. 


Bar Screen and a Dorr Detritor. 


was not intended to bear. 


Here are. two cases in point from two recent letters of Harry H. Hendon, 
Sanitary Engineer, Jefferson County, Alabama: 


Dorrco Bar Screen 


16 cubic yards of this grease (see photo) came down the 
sewer at the Ensley Plant over a period of about two hours 
immediately following a heavy rain of June 3rd. Some of 
these chunks of grease were fully as large as an ordinary 
wheel barrow. 


“The screen would pick up the grease and two men were kept 
busy piling it back out of the way until the screen room was 
completely full to an average depth of about four feet. This 
room is approximately 18x20 feet in plan.”’ 


It pays to start sewage treatment off right—right up at the start where the 
Here surely two 
modern mechanical steps are indicated—A Dorrco Mechanically Cleaned 


Remove these foreign materials at the outset—continuously, mechanically, 
inoffensively. Then—and only then—will the rest of your purification sys- 
tem have a real chance to do a real job for you, unhampered by loads it 





The Dorrco Bar Screen is not only mechanically-operated but is also automatically started and stopped 
by a float control. The Dorr Detritor not only removes grit but washes it thoroughly as well. 


Write to our nearest office for details 


— 










Above—Birmingham sludge 
bed, resurfaced with 4” of 
washed Dorr Detritor grit. 


Right—W heel barrow load of rubber balls along- 
side grease chunks removed at Birmingham by 
Dorrco Bar Screen. 


Dorr Detritor 


“The grit removed from the old flow-through type grit cham- 
bers in the Ensley Plant had to be buried immediately to pre- 
vent odors and fly-breeding. Also, grit went on into the hopper 
bottom settling tanks. 


“The grit from the Dorr Detritor in the new plant is screened 
and used to replace sand on the sludge drying beds (see photo) . 
The percent volatile matter is 14.6. Last year we recovered 
slightly over 100 cu. yds. of this material which would have 
cost us $2.50 per cu. yd. had we purchased it.’’ 
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LOST TO THE CAUSE OF HUMANITY 
—LOUIS THUILLIER, SCIENTIST 


TRANGE irony of fate that Pasteur, founder of modern preventative 

medicine, should lose not only his brilliant assistant, Thuillier, 

through death from cholera...but...in addition, two of his cherished 
daughters from typhoid fever—both water-borne diseases. 


Chlorination of drinking water—the protection that even Pasteur’s 
brilliant discoveries had not disclosed—is today available to all. 


W &T Visible Vacuum chlorinators with their acknowledged de- 
pendability, with their low maintenance cost and simplicity of 
operation, make it possible to secure this prevention of water-borne 
disease transmission at a cost of less than one penny per person 
per year. That is an achievement of modern science and invention. 


We urge you to think seriously of our slogan, “The Only Safe 
Water is a Sterilized Water.” 


Technical Publications 38,157 and 158 describe W&T Visible Vacuum 
chlorinators in detail. A copy of one, or all, is yours for the asking. 


WALLACE & TIERNAN CO., Inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY Branches in Principal Cities...Main Factory, Belleville, N. J. 
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